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View Showing Auxiliary Fire-Tubes for Stiffening Front End of Firebox. 





[ne Firebox and Water-Tube Flue. 
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Complete Boiler, Showing Side Door to Firebox and Front End of Flue with Cross Water-Tubes. 


AN ENGLISH WATER-TUBE LOCOMOTIVE BOILER.—(See page 256.] 
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THE LATEST STEAM TURBINE PLANT. 

After a careful investigation in Europe and America 
of the performance of the steam turbine, the consulit- 
ing engineer of the Cleveland, Elyria and Western Rail- 
way, Cleveland, has given orders for the installing of 
steam turbines for driving the generators in the 
new addition to the power plant of that company 
Orders have been given for two 1,500-horse power Par 
sons turbines, which are to be direct-connected to 
two 1,000-kilowatt, two-pole, 400-volt, 25-cycle West 
inghouse generators. These turbines will embody the 
fruits of the experience that has already been gained 
with the turbine both here and abroad. It is signifi 
cant that the Westinghouse Machine Company, which 
is building the turbines, guarantees that with 150 
pounds steam pressure and 100 degs. F. of superheat at 
the throttle, and 28 inches of vacuum at the exhaust, 
the steam consumption shall not exceed 10.08 pounds 
per indicated horse power, while at half load they 
guarantee that the steam consumption shall not be 
more than 15 per cent greater than the consumption at 
full load. The most interesting novelty of these ma 
chines is that they will consist of two separate sets 
of cylinders, high and low pressure, these being, -of 
course, on the same shaft as the generator. The super- 
heated steam is first led to the high-pressure cylinder, 
and then passes through a reheater which is hung in a 
pit below and parallel to the axis of the turbo-gener 
ator. This reheater is 3 feet 4 inches in diameter and 
23 feet 6 inches in length As illustrating the great 
economy of space and foundation work, due to the 
substitution of the turbine for the ordinary recipro 
cating engine, it may be mentioned that the present 
station would have been crowded, had the addition con 
sisted of only two 5600-kilowatt alternating current 
units with an ordinary reciprocating engine drive; 
whereas by the use of the turbine sets, not only can 
two units of 1,000 kilowatts capacity be installed, but 
there will still be sufficient space remaining for an ad- 
ditional 2,000-kilowatt unit. There is also great econ 
omy in the construction of foundations, etc., since the 
perfect balance of the turbine in running obviates the 
necessity for heavy masonry and _  holding-down 
bolts. 

a a 
THE LARGEST LOCOMOTIVE ENGINE IN GREAT 
BRITAIN, 

There has recently been constructed at the Great 
Western Railway Works, Swindon, a passenger loco- 
motive which has reached the limit in height and 
width available on English railways, where the load- 
ing gage places rather severe restrictions upon locomo- 
tive dimensions The height from the rail level to 
the top of the smokestack is 13 feet 2 inches, the width 
over cylinders 8 feet 11 inches, and the height of the 
center of boiler above the rail is 8 feet 6 inches. As 
we have frequently pointed out, the locomotive build 
ers of this country have had a great advantage over 
those of Burope in the fact that they have realized 
at the start that the point at which to commence in 
increasing the power of the locomotive is the boiler. 
It is only during the last few years that English 
builders appear to have realized this fact. There 
are thousands of express engines running in England 
to-day which have not over 1,200 square feet of heating 
surface. A few years ago some engines were placed 
on the Caledonian Railway having 1,500 square feet 
of heating surface, and later the Lancashire and 
Yorkshire Road brought out some four-coupled ex 
presses with 2,050 square feet of heating surface. The 
present engine, which was designed by Major W. Dean, 
Locomotive Superintendent of the railway, has 2,400 
square feet of heating surface, which is something 
certainly very remarkable in English practice. The 
barrel of the boiler is 14 feet 8 inches in length by 
60 inches in diameter, and the Belpaire firebox is 9 
feet in length. The grate area is 27% square feet, 
and the working pressure 200 pounds to the square 
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inch The six-coupled driving wheels are 6 feet 8% 
inches in diameter, and the outside cylinders will be 
18 inches in diameter by 30 inches stroke. The engine 
weighs 72 tons, and the engine and tender together 
118 tons. The tender carries 5 tons of coal and 4,000 
gallons of water. The tractive force of the new engines 
amounts to 121.5 pounds for every effective pound of 
steam pressure. The most curious feature of this 
engine is the extraordinary ratio of stroke to cylinder 
diameter; for at a time when 8 to 4, or say 18 inches 
diameter to 24 inches stroke, is standard practice 
Mr. Dean has raised his stroke until the ratio is 3 to 
5. We presume, however, this is due to the restricted 
width of the clearing gage, which prohibits the use 
of outside cylinders more than 18 inches in diameter. 
> + @+-@-—-—S 
A NOVEL METHOD OF BRIDGE ERECTION. 

The natural tendency of the American engineer 
to seek the most direct way to the accomplishment of 
his work has been strikingly illustrated in the develop- 
ment of American bridge-building, where, indeed, it 
has led to the origination of a distinct type of bridge 
known as the pin-connected, in which the intersecting 
members at the joints are assembled on a common 
central pin, thereby greatly facilitating the cheapness 
and rapidity of erection. Concurrently with the de- 
velopment of this type, there was produced the “trav- 
eler,” an ingenious portable derrick, or system of der- 
ricks, by which the bridge members are picked up 
and swung into place by the bridge gang In the 
construction of cantilever bridges, and sometimes of 
long bridges made up of successive disconnected 
trusses, we have carried the method of construction by 
overhang to a great degree of perfection Recently 
in the erection of the Highland Park highway bridge, 
at Pittsburg, a decided innovation was made, when 
it came to the erection of the central span of the main 
cantilever Ordinarily the central span of a canti 
lever is erected by overhang until the two halves meet. 
In this case, however, the central span, 150 feet in 
length, was erected upon a large scow, towed to posi 
tion below the overhanging arms of the cantilever, 
and then drawn up from the scow through a distance 
of 80 feet by means of tackles attached to the top 
chords of the truss. One set of tackles was suspended 
from the traveler booms, and the other from a pair 
of derricks set up at the ends of the opposite canti- 
lever arm The economy of this method in time and 
material is evident when we remember that, had the 
span been erected by overhang, its members would 
have had to be reinforced to take the erection strains 
and special adjustments would have been necessary at 
the expansion joints 

—_ 8 ee — 

AMERICAN METHODS FOR ENGLISH WORKMEN. 

There was recently published in the London Times 
a letter from the building manager of the Westing- 
house Manufacturing Company, dealing with the sub- 


ject of the amount of work that can be got out of 
British workmen, which has attracted a great deal 
of attention in England, and has stirred up a con- 
troversy that has found its way to this side of the 
water. It seems that in the construction of the works 
of the Westinghouse Company at Manchester, England, 
British bricklayers were employed for laying the sev- 
eral millions of bricks required in the construction of 
the various shops. The contract was carried out under 
an American manager, who used the same methods 
that he employed in the erection of the Westinghouse 
factories at Pittsburg; and, according to the writer 
of the letter, the result has proved that it is possible 
to get as rapid work out of the English workmen as 
out of the American Certain Proceedings of the 
Works Committee of the London County Council, 
recently published, have shown that the average Lon- 
don bricklayer considers that if he lays 400 to 500 
bricks he has done a fair day's work. The average 
number laid per day in Manchester is not very much 
higher; but under the system employed by Mr. Stewart 
it seems that the British workmen laid bricks at the 
rate of 1,800 a day, and that on the commoner class 
of work, for which less care was required, they reached 
as high a figure as 2,250 bricks a day This is taken 
to prove that the British workman can do as well as 
the American, whose average is about 2,000 bricks on 
good work It is claimed that the result is the more 
striking because the question of the union does not 
appear to have entered into the problem at all, for 
Mr. Stewart employs unionists and is on very good 
terms with the union. It is claimed that the differ- 
ence in the amount of work done is due to the Amer- 
ican system of management, in which the employer 
and not the man is master and insists that every pos- 
sible labor-saving system and device shall be used. 
On the other hand, a reply has been sent to the 
Times from an English bricklayer, with extensive ex- 
perience both in England and America, who says that 
the comparison is misleading, for the reason that the 
American bricks are smaller and lighter than the 
British bricks. The brick used in this country is 
8 inches long by 4 inches deep and 2% inches in thick 
ness, and it takes, according to the writer, 1,170 to 
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equal in measurement 880 English bricks; further. 
more, he states that, working in America, bricklayers 
who have been paid a dollar a day more than the 
union rate have given satisfaction when they set from 
500 to 700 bricks a day, according to the quality of the 
work. This, on the other hand, is explained by a 
correspondent on this side of the water, who states 
that the lower rate quoted refers to the men who lay 
the fine facing pressed brick, which requires special 
skill and care. An English contemporary, comment 
ing on the controversy, explains the discrepancy by 
saying that for the rougher class of work, of the kind 
for which the Westinghouse manager claims such a 
high record a day, it is customary in this country to 
use a much wetter mortar than is used in Great Britain, 
and this enables the bricklayer not only to spread his 
mortar more rapidly, but to set the bricks with a 
single tap of the trowel instead of having to hammer 
them down into place, as is necessary with the stiffer 
mortar used by the British workman. It is probable 
that the truth of the matter ijies, as usual, somewhere 
between the two extremes. 





+ Oe 
A COMPARISON OF WATER-TUBE BOILERS. 

A most interesting opportunity for comparison of 
the relative efficiency of various types of water-tube 
boilers will be afforded in connection with this year’s 
shipbuilding programme of.the British Admiralty, 
because of the determination of this body to install 
four different systems of water-tube boilers in the 
five new armored cruisers which are to be built. These 
vessels, four of which will be constructed in private 
yards, and the fifth by the government, are to be of 
something over 10,000 tons displacement, and are to 
be driven at a speed of 23 knots an hour by engines 
ef 22,000 horse power. As a result of the investiga- 
tions of the British Water-Tube Boiler Commission, 
and the elaborate tests carried out by them on the 
“Minerva” and “Hyacinth,” full accounts of which 
have been given from time to time in the ScientirK 
AMERICAN, the government has decided to test the 
Belleville, the Yarrow, the Diirr, the Niclausse, and 
the Babcock & Wilcox boilers under exactly similar 
conditions by putting twenty-two Yarrow boilers in 
one ship, twenty-five of the Diirr in another, thirty- 
four of the Niclausse in a third ship, and in the 
fourth and fifth twenty-five Babcock & Wilcox boilers. 
As several of the “County” class cruisers now under 
construction, which are practically of the same type, 
are to have the Belleville boiler, an excellent oppor- 
tunity is afforded for comparison. The steam pres- 
sure in the case of every ship will be the same, 250 
pounds to the square inch at the throttle valve. The 
greatest heating surface per unit of power is shown by 
the Yarrow boilers, in which it amounts to 3 square 
feet per indicated horse power. The lowest ratio is 
found in the Belleville, where it is 2.29 square feet. 
On the basis of horse power per square foot of grate 
surface, the Niclausse shows 12.2 indicated horse 
power, while the Yarrow boiler shows 20 horse power. 
In a comparison of indicated horse power per ton of 
weight, the Belleville boiler stands first, with 12.57; 
then follows the Yarrow with 12 horse power, while 
there is not much difference between the other three. 
The total weight of the installation of 22,000 horse 
power is 1,750 tons for the Belleville, 1,832 tons for 
the Yarrow and 1,892 tons for the Niclausse, which 
is the heaviest of the five. In the case of the three 
new battleships of the “King Edward VII.” class, 
which are to be 16,350 tons displacement and are to 
have a speed of 18% knots with 18,000 horse power, 
Babcock & Wilcox boilers are to be adopted in two of 
the ships and a combination of three-fifths Babcock 
& Wilcox and two-fifths cylindrical boilers is to be 
installed on the third ship. in these vessels also it is 
possible to institute a comparison of the new water- 
tube types with the Belleville boilers, since the engines 
of the new ships will be very similar to those of the 
preceding battleship class of the “Duncan” type. The 
total weight of the Belleville boilers of the “Duncan’ 
class is 1,580 tons; of the Babcock & Wilcox 1,735 tons, 
and of the combined types 1,885 tons; the indicated 
horse power per ton of machinery being 11.4 for the 
Belleville, 10.37 for the Babeock & Wilcox, and 9.54 for 
the combination 
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FRENCH RAILWAY ENTERPRISE [N ABYSSINIA. 

In the report on the Somali Coast Protectorate, the 
3ritish Consul at Zaila describes at great length the 
possibilities of developing trade with Abyssinia by the 
construction of railroads, and particularly the French 
enterprise in this direction. Until recent years Zaila 
was the chief port for the import and export of goods 
to and from Harrar. Harrar is the gateway of Abys- 
sinia, and the point from which that country communi- 
cates with the Somali coast. Notwithstanding the dis 
advantages of Baila as a port, and the want of water 
near the town, a thriving trade is done, all goods 
passing between Zaila and Harrar by caravan. Zaila 
is an old Egyptian town, and remains unaltered. With 
the exception of a few unpretentious government build- 
ings, British ownership has made no outward change. 
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The French government established a colony at Obok, 
recently moved it to Jibouti, which a 
stretch of 


and thence quits 


few years ago was a mere desert coast, 


but which, by the lavish expenditure of money, has 


now become an important town It still grows, money 

is still forthcoming, and Jibouti looks to the future for 

its return. 
Zaila has for 


departure for caravans for 


humberless years been the point of 


Abyssinia It occupies the 
before No 
from the site whereon the new 
Zaila the sritish 


nothing beyond watch over the caravan route and in 


same position as caravans ever started 


town of Jibouti now 


stands In government has done 


sure peaceful passage for all who use it. rhe old 


order of things continues under circumstances of im 


proved security and a protection on which it is safe to 
rely. Eastern methods of transportation endure, but 
the British government protects it 


Jibouti, on the other hand, is a port newly estab 


lished for the development of western improvements. 


Modern enterprise has subscribed capital to construct 
a railroad from the coast and secure the trade with 
Abyssinia. 
takings in unknown countries, it has met with difficul 
which the line 


The enterprise is sound, but, like all under 


ties and delay The country through 


had to be made was waterless and studded with rocks 
Want of funds frequently interrupted the progress of 
construction. Hostility on the part of the flerce So 
mali tribes, who gave no welcome to a substitute for 
the transport provided.by the hire of their camels, was, 
perhaps, as great a source of trouble and loss as either 
of the others named. However, there is at present, in 


Jibouti, a large railway station of a size and impor 
tance sufficient to represent the existence and estab 
most paying line in any country, and 


laid for 165 kilometers 


lishment of the 
the rails have been excellently 
The construction has now entered Abyssinian territory, 
where protection and control are beyond the hands 
of the French government 

When the 


boon will 


completed, if it succeeds, a 
upon all 


country 


railway is 
bestowed those 
that 


Abyssinians do not 


great have been 


who trade with Abyssinia, since may 


appear to be 
Till now there 


be opened up; but 
greatly attracted by European products 
has been little demand for aught save rifles, revolvers, 
and cotton goods, among the inhabitants of Abyssinia 
At present, however, there is a disposition on the part 
of merchants to make use of the railway From the 
engaged and a 
Harrat 


terminus now reached camels must be 


formed to continue the journey to 


signs that this trial of the railway is pre 


caravan 

There are 
mature, and cases have occurred and continue to oc 
cur, where goods dispatched from Zaila, though leaving 
rail, have arrived in Har 
which the me! 
The Zaila 
slow, is also known to be 
that all 
and a time of 
Then 


subsequent to those sent by 


rar first However, this is a matter 
chants will inevitably discover themselves 
route, though known to be 
sure. For the present it 


must be expected 


traders will wish to try the railway 


depression for Zaila is certainly near at hand 
the caravans will depend on local trade, and that which 
is provided by a few conservative Arabs who prefer old 
ways to new 
a ee 
THE EXPANSION OF WINTER FARMING. 
BY GRORGE FE 


The idea prevalent in some quarters that agriculture 


WALSH 


has not kept abreast of modern industrial developments 

so far from the actual truth that occasionally the 
public is surprised by reports which indicate a change 
and revolution in methods and results of a most phe 


nomenal character In nothing has our agriculture 


changed more decidedly in recent years, however, than 
in the seasons of production. Science has deliberately 
which govern the seasons 


has proved a great 


set at defiance ail the laws 


of growth, and in the conflict it 
triumph for man. Winter farming has become in the 
past decade an industry more profitable and successful 
summer gardening or farming. 


when most 


than ordinary 
The demand for farm products in winter, 


of them are scarce and difficult to secure, has been 


responsible for the growth and expansion of winter 


farming this industry is of national impor- 


tance, and adds millions of dollars to the wealth of our 


To-day 
country. Lands that were formerly considered almost 


worthless have attained through this industry con 
Siderable value, and farmers who were disappointed at 
the outlook of their 
ered new means of reaping financial rewards for their 
labor and genius. 


ruts in vogue fifty years ago 


profession have suddenly discov 


Instead of following in. the old 
they have branched out 
in entirely new lines to develop an industry that 1s 
as fascinating as it is profitable. 

Naturally one thinks first of truck gardening, either 
under glass in the North in winter or along the belt 
of Southern States, when this subject is broached; but 
winter farming is not by any means confined to even 
this field Winter 


five years one of the most profitable sources of farm 


dairying has become in the last 
ing, and it is pursued by the most progressive dairy 
men of the country with great success. By means of 


the silo, succulent food is stored away for winter feed- 
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ing that produces almost as fine milk and cream as 
the June grass. The milk and cream in winter time 
are worth so much more than in summer that the 
dairymen find it profitable to provide good winter 
quarters for the best cows and to feed them with the 
best food. 

The poultry farmer has likewise changed his meth- 
ods, and by means of the incubator and brooder winter 
und spring broilers are produced to-day in enormous 
quantities for our tables. Winter poultry is to-day 
about the only product of the chicken farm that actu- 
The high prices obtained for 
spring chickens and broilers out of season have caused 
complete changes in this industry. Those who depend 
upon the eggs for their profits are endeavoring to in- 
duce the hens to change their season of laying, so that 
winter eggs will be had in abundance. Extensive ex- 
winter breeding in 
glass-covered houses have produced results which en- 
that eventually 
breeds of hens will in time be reared which will lay 
their eggs in winter instead of summer. At present 
the results obtained are not entirely satisfactory. 

Hothouse lambs have become important parts of our 
winter diet in recent years, and breeders have estab- 
lished enormous houses where these delicate animals 
reared and fattened through the coldest of our 
The work is profitable, and the breed- 
Hothouse 
lambs are delicacies ovt of season at present, but in 


ally pays a good profit. 


periments in winter feeding and 


courage the poultrymen to believe 


can be 
winter weather 
ers are increasing the industry each year. 
the future they may become an ordinary part of ou: 
regular winter diet. 

Hothouse fruits and vegetables multiply in quantity 
and quality every year. The industry is expanding so 
rapidly that the annual winter supplies of these deli- 
cacies are running up into thousands of tons. Around 
Boston there are several hundred acres of land covered 
with glass where fruits and vegetables are raised for 
the winter Jersey and Long Island are also 
centers of this industry, and hundreds of acres are 
now under cultivation right through the winter. These 
hothouse products bring high prices all through the 
winter, and from two to four crops are raised an- 
land. In the spring, when the 
warm, the glass sashes are removed, 
plants for the summer markets are raised 
as easily as if the iand had not been producing all 
winter. When the cold autumn frosts come, the glass 
sashes protect the new crop that has been planted for 
the Christmas holiday Then when these 
winter products are harvested, seeds for an early spring 
crop are sown, and by the time Easter is here fresh 
vegetables are again ready for picking. 

The truck products raised under glass in winter 
modern intensive culture. The soil 
well pipes, muvuis- 


markets. 


nually on the same 
weather grows 
and the 


seasons. 


receive the most 
is of the richest, 
tened properly, and sometimes lit artificially at night 
time by are lights. The electric light tends to stimu- 
late the growth of certain vegetables, and the season 
of maturity is rapidly hastened. The profits 
from this often run from 50 to 80 per 
cent on the investment, and during the rough winter 


heated by steam 


thus 


business 


weather when Southern truck cannot reach the mark- 
the vegetables raised under glass soar 
up to almost spite of the 
great number of acres of land covered with glass and 
winter farming, the supply hardly keeps 
pace with the increasing demand, and there is ample 
opportunity for further expansion in this line. 
Winter gardening and farming in the southern belt 
of States where the climate is warm enough to pro- 
duce the products out of doors have spread with phe- 
nomenal rapidity in recent years. Whole sections of 
States have been reclaimed by this industry, and land 
that was worth only a few dollars an acre ten years 
ago sells to-day for two or three hundred dollars an 
Our whole system of living and diet has been 
by this industry, and our winter season 
is supplied with fruits and vegetables almost as freely 


ets, prices for 
fabulous prices. Yet in 


devoted to 


acre 


transformed 


as the summer. 

The expansion of this form of winter farming has 
been due to the railroads and steamship companies 
operating lines along the coast or through the belt of 
States with climate and soil suitable to the business. 


The construction of refrigerator cars which would 
enable growers to ship their strawberries and toma- 
toes from Florida and Louisiana to New York or 


Boston in midwinter gave a great stimulus to the in 
dustry. It is now perish 
able fruits and vegetables in New York from the most 


possible to land the most 


distant gardens within seventy-two hours after pick- 
Each year the source of 
was first the Carolinas, 
Norfolk and Georgia which monopolized this industry. 
Then Florida entered the field, and finally the gardens 
spread along the Gulf and included those in the Mis- 
sissippi Valley. California made special efforts to 
ship her fruits and vegetables to Eastern markets in 
cars made for the purpose, and now Texas and even 
Mexico are entering the field with their peculiar farm 
products. There are some 60,000 refrigerator cars en- 
gaged in this traffic in the winter season, distributing 


ing and in perfect condition. 
the supply is extended. It 
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the fruits and vegetables of the tropical and semi- 
tropical gardens and farms to the large cities of the 
North, South, East and West! The best of these cars 
are scientific products of modern genius, and they 
their loads of fruits as carefully as a Pullman 
palace car transports its millionaire occupant. 

Strawberries from the Carolinas alone amount to 
some 12,000,000 quarts a year, while California pours 
across its borders some 193,000,000 pounds of fresh 
fruits. New York city alone absorbs some 4,000,000 
packages of Southern vegetables every winter, All 
told, the winter farming which supplies the cities with 
their fruits and vegetables in the cold season repre- 
sents an industry mounting up into many millions of 
dollars. All this is pure gain for the farmers and 
land who formeriy made little or nothing 
from the soil which is now brought under contribution 
to feed us with a winter diet of fruits and vegetables. 
The creation and expansion of the industry represents 
wealth added to the country just as surely as if new 
gold mines had been discovered which yielded an- 
nually a dozen million dollars’ worth of the precious 
metal. 


carry 


owners, 


inn ascites ccithia inc 
SCIENCE NOTES. 

Prof. Charles Wilson has announced. to the Royal 
Society a new determination of the temperature of 
the sun. His figures are 6,200 deg. C. (11,192 deg. F.). 
It is stated that the absorption of the sun's atmos- 
phere probably makes this temperature equivalent to 
6,600 deg. C. at the surface. 

Tests made of aluminium bronze at the Zurich 
Polytechnic show that the specific gravity rises and 
falls as the percentage of aluminium is increased or 
decreased. For soft alloys the maximum strength 
was obtained with three and four-tenths per cent 
of aluminium, for hard alloys with one and four- 
tenths per cent of aluminium. The addition of silicon 
increased the specific gravity, but reduced the elas- 
ticity. Iron added was not observed to alter the char 
acteristics of the alloy in any great degree. 

Near the River Ebrosowka, eastern Siberia, Dr. Herz 
states that he discovered a huge mammoth preserved 
in the ice. The animal had assumed a reclining posi 
tion with its feet peculiarly bent beneath its body. Dr. 
Herz inferred that it had fallen down a declivity and 
had been instantly killed. Grass was found in the 
mouth of the animel, and food in its stemach. Two 
thousand since that last mouthful of 
grass was torn from the sod. The animal was covered 
with a coat of rather thick, red-brown hair, 


years elapsed 


The steamship “Afridi,” which dropped anchor in 
New York Harbor on March 23, brought with her a 
collection of rare animals for the New York Zoological 
Gardens. Among them is a three-year-old hairy-eared 
rhinoceros, one of the onty four known to be in cap- 
tivity; four bears from Korea and Japan; nine mon- 
keys of the red-faced Japanese breed; one fox, one 
raccoon, two silver badgers, one sand badger, one wild 
boar, two yellow martens, one lynx, two civet cats, 
four salamanders, two peacocks, and six parrots, A 
valuable orang-outang, three gibbon monkeys and a 
leopard died on the voyage. 

The British government bas just completed the sur- 
vey of the English section of the Victoria Nyanza, in 


central Africa, for the establishment of a steamer 
service on the lake in connection with the Uganda 
Railway, which has recently been completed The 
surveying has occupied thirteen months and was 
carried out by two surveyors in two small steel 
boats. Overy part of the British shore of the 
Nyanza was explored, aggregating over 2,200 
miles of coast line, mainland, and islands. rhe 
latter have been accurately charted for the first 
time, and in parts the maps of the lake shore have 
been altered from their existent physica! condition. 


The lake is studded with a very large number of isl 
ands of varying sizes, many of them densely popu- 
lated. The British portion of the lake is about 135 
miles from east to west, and about 90 trom the north 
to the Anglo-German boundary, excluding the eastern 


gulf, 40 miles long, which has now been properly 
mapped. The lake is constantly subject to storms, 
which render it dangerous to navigation. Owing to 


this fact, and the smallness of the boats, it was not 
islands which 


with these ex 


thought advisable to visit three small 
were visible far out in the lake, but 
visited and 


island has been mapped 


During the journey the surveyors 


ceptions every 
by the expedition 
discovered several islands inhabited by savages. Even 
some of the tiniest rocky islets were found to be ten 
anted by fishermen. Preparations are being made for 
the development of the lake traffic with the opening 
of the railway, and pessengers leaving the train at 
Port Florence, on the lake shore terminus of the rai! 
road, will step on board twin-screw steamers alongside 
the jetty, which will convey them to the different sta- 
tions. One of the steamers for this service has already 
left England, and should be on the lake by June. An- 
other steamer will follow. These vessels are each 176 
feet in length and draw 6 feet of water. 





LAUNCHINGS 


N Fawor 


BROADSIDE 

ny WALT 

he launching lewise of teel vessels of large 
dimensiot listinetively an American prac 
tice rhe development of the idea in it appli 
tion to ve el of considerable size has occurred 
on thi ide of the Atlant and indeed thi is 
the only country where the plan is followed to any 
onsiderab! extent Broadside launchings have al 
been the ile it’ the hipyard on the Great 

Lake ind of late years have been introduced to some 
extent in shipbuilding plant on the Atlantic coast 


have any advan 


The side launching is not claimed t« 
tage over the more common mode of getting a new 
hull into the water, but the adoption of the method 
has been dictated by limitations in the depths and 
ireas of the waterways which has been available for 
launchings at the shipyards where this scheme has 
been employed In other words, a vessel may by means 
of the broadside method be launched into a slip or 
river ac) shallow 


and narrow that 
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to five parts of beef tallow. This proportion is varied 
considerably, however, owing to the condition of the 
weather, and after the mixture has been applied the 
ways are given a coating of lard oil The manner 
of wedging up the vessel and removing the blocking 
preparatory to launching do not differ materially from 
the practice in vogue at yards where the end-on method 
of launching is employed exclusively 

There appears to be almost no limit to the size of 
vessel which may be successfully launched broadsid 
as several vessels, each approximately 500 feet in 
length, have been placed in the water in this manner 
It is essential that both ends of a ves-:el shall start 
at exactly the same time and that the hull shall travel 
evenly down the ways, otherwise a very severe strain 
is imposed; and inasmuch as the lake vessels are of 
great length and comparatively narrow beam, this 
might be attended by serious consequences. A ma- 
jority of the vessels which are set afloat on the Great 
Lakes, in accordance with the practice outlined, are 
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100 feet in width and not exceeding 18 feet in depth. 
The launching plan as evolved at the Southern ship- 
yard presented some modifications of that followed at 
the shipbuilding establishments along the northern 
border of the country For instance, instead of the 
groundways ending at the water's edge, as they do in 
lake shipyards, the groundways for the torpedo craft 
were carried down well under the water, and the boats 
were thus entirely water-borne before leaving the 
ways It was claimed that this saved considerable 
strain on the hulls during launching. The groundways, 
consisting of four groups of two each, the spacing 
between the members of each group being 15 feet, were 
fewer in number than would have been employed in 
launching a vessel of equal size on the Great Lakes. 
After the blocking had been removed, the vessel to 
be launched was held in place by four trigger ropes, 
and to start the hull on its journey to the water it 
was only necessary to sever these four ropes simulta- 
neously The really unique feature in connection with 
the launchings at 

Richmond is found 








the reception 

the hull would 
practically impo 
sible were it sought 
to slide the vessel 


into the water end 





wise, as is the us 


tom it yare pos 
essed of a gener 
ous extent and 


depth of water 
The ways util 


ized in a broadside 


aunching are of 
ourse dissimilar 


many respects to 
those employed in 
the ordinary end 
on launches In 
the first place, the 
ground ways ror! 
use in an endwise 
launch must nece 
irily exceed ) 
some extent the ex 
treme length of the 
vessel wherea 


the case of the 


SIDE LAUNCH OF TORPEDO-BOAT DESTROYER 





in the methods em- 
ployed in gradually 
lowering two of the 
vessels distances of 
30 and 32 feet re- 
spectively to posi- 
tions formerly oe- 
cupied by other 
vessels, in order 





that the launching 
process proper 
might not present 
a necessity for so 
great a distance of 
travel to the water. 
This was accom- 
plished by means 
of S8-ton screw 
jacks, of which two 
were provided for 
each cradle The 
positions of these 
jacks were so ar- 
ranged that one 
was always about 


“ DECATUR.” a foot in advance 


of the other, and 
after one set of 





launch the ground 
way may not re] 
resent 5 per cent of 
the lengtl f ! 

vessel which ray 
els over them. For 
a oVU-TOOL Ve ei 

be launched in the 


ordinary manner 


ol ipproximate 

two inche to th 
foot The plan fo 
lowed in the hip 


rds on the Great 


that the ends, car 


fully rounded, will 


just reach he water f The nat il ¢ l : 
that it is necessary for he essel being launched to 
literally drop from the end of these ways into the 
watei rhe vesse is certain to turn slightly on het 
bilge as she travels down the way and the impetus 


of the plunge from the ways adds to the force with 


which the great hull careen Very frequently the ship 
would go over on her bean nds turn turtle” as th 
marine men say—were it not for the heavy checking 


lines which extend from shore to the stem and stern 
of the boat The sudden impact of so large a craft 
in a shallow body of water causes the tidal-like wave 
which is raised by the vessel and which forms one of 
the picturesque features of a broadside launching 

In the lake shipyards the vessels are built on level 
stocks, and the cradles on which the vessel rests, as 
well as the sliding ways on which it travels, are 
usually constructed of pine I greasing the ways 
in order to facilitate the movement of the vessel there 
is employed a mixture consisting of one part of grease 





SIDE LAUNCH OF STEAMSHIP “INDIANA,” 


launched when not more than two-thirds completed, 
ind befere any portion of the machinery installation 
has been placed aboard; but this ingenious method of 
launching has been successfully employed in the case 
of vessels with engines, boilers and every detail of 
equipment complete, and which were ready to go into 
commission within a few hours after the launch 

As has been stated, the broadside method of launch 
ing has been employed in several shipyards on the 
Atlantic coast, notably at the plant of the William 
R. Trigg Company, at Richmond, Va., where the toi 
“Stockton,” and “Thornton 
and the torpedo-boat destroyers “Dale” and “Decatur 


pedo boats “Shubrick 


all building for the United States government, were 
slipped into the water in this manner. The action of 
the Trigg Company in adopting the sidewise method 
of launching was prompted by the same necessity 
which impels such procedure on the Great Lakes, 
namely, limitations of room for launching purpose 
At Richmond it was necessary to launch into a canal 


jacks. had been 
backed down as far 
as possible the ves- 
sel was held in place 
by the other jacks, 
while those whose 
limit of immediate 
usefulness had 
been reached were 
removed. After 
they had been re- 
placed at a_ point 
lower down the 
lowering operation 
was resumed until 
it became neces- 
sary to shift the 





other jacks, and so 
on. 

In some instances 
difficulty has been 
experienced in 
Starting the ves- 
sels, and it has 
been necessary to 
use rams; but this 
is exceptional, and 
there is practically 
no danger that 
once the vessel has 





started it will, as 
is sometimes the 
case in end-on launchings, become so firmly lodged at 
a point on the ways that a postponement of the launch 


IS necessa 


y 
_~> ++ > — 
Tensile Strength of Bronze, 

Prof. C. Bach, of Stuttgart, has made an investiga- 
tion of the effect of temperature upon the tensile 
strength and ductility of bronze When the temper- 
ature exceeds 400 deg. F. both of these important 
properties decreased astonishingly The alloy exper! 
mented with consisted ot copper 91 per cent, zinc 4 
per cent, tin 5 per cent. The reduction of strength 
and ductility at 400 deg. F. is about 6 per cent, but 
at 600 deg. F. about 50 per cent. Since the alloy 
tested elongated but little, it may be considered safe 
for use in connection with steam at ordinary pressures. 
For valve bodies, stuffing boxes and the like, or other 
parts coming in contact with highly superheated 
steam, the metal would probably be not fully trust 


worthy. 
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THE IMPROVED SIMPLEX TYPEWRITER. 
In the ScientTiIri March 31, 1900, we 
described a cheap form of writing-machine, which was 


AMERICAN for 


designed to place within the means of the tradesman 
whose correspondence did not warrant the purchase of 
a typewriter that would do all 
that That 
of these machines are in use shows how quickly their 
Since the 


an expensive machine 


could be reasonably expected. thousands 


merits have been recognized appearance 


of the article in question the makers have improved 

the construction in particulars. 
The 

the new 


important 


novel feature of the printing mechanism of 


machine is to be found in a shifting device of 
means of which a 


simple form, by speed can be ob 


tained that overcomes the chief defect of 
the ordinary 
The 


side by side, are 


printing-wheel typewriter 


capital and small letters, placed 


formed on an elastic rub 
igned to be acted 


ber disk, A, which is de 


upon by superposed keys carried on radial 


arms, B, constituting a wheel 
As in the old 


is swung 


printing 
typewriter, the proper key 
into printing position automat 
ically, insuring a good alinement. In de 
inventors 


with 


new Simplex, the 


( hiefly 


vising the 
have 
ducing a device, the 
shift key on the 
whereby the 
letter 


been concerned pro 
equivalent of the 
typewriters, 

after the 
auto 
matically given a slight additional move 
ment in that the 
letter may be 
supplementary manipulation of the print 
ing wheel. 


standard 
printing-wheel, 
been located, is 


proper has 


order upper or lowe: | 


case printed, without any 


The device in question includes a combined spacing 
and printing 
ters by throwing a presser foot, D, down on the rubber 
disk, A, 
of a dog, engaging a 
nected with a slide, C, 


lever, which normally prints small let- 


carrying the type, and which spaces, 
rack A lever, F, 


notched in its upper 


yy means 


shifting con- 


edge to re- 


ceive a depressed key, brings the upper letters 


case 


STOP Cans 


AT wiGut 
Puss DOWN 
wamout 





Fig. 2.—_THE MECHANISM OF THE SWITCH 


being designed to 
engage a projection on the spacing and printing lever 


into printing position, the lever, F 


in order that shifting to upper case and printing may 
occur simultaneously 


In printing a small letter, the finger is placed on 


the desired key, and with a lateral movement is swung 
into printing position, whereupon the spacing and 
printing lever is pressed down, and the small letter is 
printed by the presser foot, D. The act of depressing 
the lever causes the dog to engage a rack tooth and to 
push the carriage of the 


space. 


printing wheel forward one 
Hence printing and spacing are accomplished at 
one operation. 

For a capital letter the 


lever will push the slide, C 


depression of the shifting 


slightly to one side, caus 


ing the slide to carry with it the depressed key, there 


by slightly rotating the entire printing-wheel so that 


the capital letter on the rubber disk is shifted around 
into printing position. The depression of the shifting 
lever also engages and operates the spacing and print 
ing lever Hence a single motion shifts, prints, and 


Spaces. The slide, (, is returned by a coiled spring, 
thereby bringing the lower-case letters back into normal 
position. 

The improvements described increase 
double the capacity of the 
Writer, and 


istics of the 


the speed and 


simple finger disk type 


impart to the machine all the character 


large standard machines Its construc 
tion gives capacity and 
form, with a directness 
it serviceable and pleasing 


ness office. in the study, o1 


trength in the most compact 


and ease of action that makes 


whether used in the busi 


when traveling. The manu 
facturers and patentees are the Simplex Typewriter 


Company, of 644 First Avenue, New York city. 
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NIGHT SIGNAL FOR TROLLEY LINES. 

On suburban trolley lines, operating expediency 
makes it desirable that there should be some means of 
not only signaling the cars at night, but also of hav- 
ing a light at the stations while passengers are waiting. 


















THE iMPROVED SIMPLEX TYPEWRITER. 


Of course this can be and is done in instances 
yy having the conductor turn on the 


and permitting them to burn all night 


many 
lights at 
This, however, 


dusk 


is a matter of considerable expense for the mere item 
of the current consumed, and is a custom which can be 
followed only at the more frequently patronized sta- 
where the travel is great enough to pay for the 


these objections and to make it 


tions, 
outlay To overcome 
possible to have the most insignificant station lighted 
prospective passengers, a de 
Painter, 


during its occupancy by 
vice has been recently patented by Gwynne R 
of Baltimore, Md 
switch, that is a switch operated by the passenger and 


which he calls an electro-mechanical 


electrically recet by the These signals 


in use on the line of the United Railway 


passing car 
are already 


and Electric Company, of Baltimore, and have been 
found to be eminently successful 
The process of giving the signal and lighting the sta- 


tion is such an easy one that the most simple-minded 
out. All that is 
the directions displayed, and these are “To 
stop the car at night, push down handle.” This gives 
sheds a grateful ra- 


person can follow it necessary is 


to follow 
and 


the signal to the motorman 


diance around the waiting passenger. Once the signal 
is set, it cannot be extinguished except by the car it- 
self 4 little girl operating one of these signals is 


shown in Fig. 1. The switch, which is operated by the 


passenger, is incased in an iron box and is thoroughly 


insulated. It consists only of one magnet and an arma- 


, 


is shown in Fig. 3. 
wound with 


ture The circuit of the device 
inch by 2 inches and 


with a 500-volt rail- 


This magnet is 1 


No. 26 wire. When it is in shunt 


way current passing through five 16 candle power 
lamps in series, as shown, there is only a difference of 
potential of 3 volts across its terminals. The short- 


circuiting device on the trolley which resets the 





Fig. 1.—SETTING THE NIGHT SIGNAL FOR A 
TROLLEY CAR, 
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switch after it has served its purpose is shown in Fig 
3. By reference to the wiring diagram (Fig. 3) it will 
A wire from the trol 
ley leads to one end of the magnet in the switch box 
The other end is made fast to the frame and magnet 
will now be that the circuit is broken 
until the armature is raised and touches the core, and 
when this takes place the current will then pass through 
the armature to the cluster of lamps and thence to th 
ground, completing the circuit. At the same time |i 
causes the magnet to hold the armature to itself, cau 
ing the lights to stay lit. When the car arrives and 
the passenger has boarded it, the trolley rune 
on this short-circuiting device, when the magnet will 
not hold the weight of the armature, and 
] it back to its original 
} thereby opening the circuit and putting 
out the lights. 

The drawing shows 
armature and form of 
screws, 8o they can be renewed when they 
become injured from arcing, when the cir 
cuit is broken. In practice this was found 
unnecessary, as the magnet 
“magnetic biowout,” and there is hardly a 
perceptible are The trolley 
cut in 


be seen how the device operates. 


core It seen 


wheel 


drops position, 


the contacts on the 
magnet in the 


acts as a 
wire is not 
placing this resetting device, nor 
has it any moving parts to get out of or- 
der; and since, as before stated, there is 
never more than a difference of 3 volts be- 
tween the two parts of the device, there is 
of course no danger from ice, rain, etc., 
depositing and causing any trouble or 
possible interruption. All the moving 
parts of the switch are reset by grav- 
that it is not likely to get out of 


ity, so order 


——__—__< <---> 
the British 
For some time past the question of providing accom- 
modation for 


Perilodical« at Museum. 


\ 

Office of the (q\ wy 
British Mu X V 
seum, from all \ Bs" 85 
parts of the 
United King 
dom and the 
Colonies, 


+ 


the ever-in Go —— es 
1 eR eran ea Noe 
creasing num — 
bers of news 
papers which ~ 
\ 
daily arrive at \ 
the Copyright —" | 
4 \ 
\ 
iiiting. 


has 
been under the 
consid- 
eration of the 
authorities, 


serious 


The room 
available at the 
Museum was 
practically ex 











hausted four 

or five years 

ago, and the \ 

difficulty final 

ly became so pig, 3 DIAGRAM SHOWING CIRCUITS 
acute that last OF SIGNAL 

year it was de 

cided to discover some remedy An arrangement 


has now been completed by which the trustees 
of the British Museum have acquired a site at 
Hendon, a suburb about five miles distant from 


five and a half acres in ex 


building 


itself 


erection of a 


the Museum 
tent, for the 


ome 
capable of 

The total 
estimated $90, 
000. An idea of the rate of increase of the collection of 


large 
storing newspaper. for many years to come 


cost, including site, is approximately 


newspapers, for which storage room is at present 80 
gathered from the fact that 
the number of United King 
received at the Museum in a year is 3,400, 


while 226 


urgently wanted, may be 
papers published in the 
dom alone 
sets 


numbers, 
foreign 


comprising 220,369 single 


containing 30,598 numbers of and colonial 


are presented annually, and 75 sets con- 


15,140 numbers of current for 


newspapers 
taining 12 volumes and 
eign and colonial newspapers represent the papers pur 
By the new arrangement, upon giv 
will be 


chased in a year 


ing two days’ notice desired paper con 


veyed from Hendon to the reading room at the British 


any 


Museum. 
—- - eae 
Some interesting experiments in connection with the 


and nature of the microbes inhabiting the 
upper strata of the atmosphere, have been conducted by 
Dr. W. F 
means of a balloon. He 
of glycerinated gelatine, which had been specially pr 


existence 
Hutchinson, of Cambridge, England, ‘y 
took with him eight samples 
pared. With these he secured specimens of the bacilli 
in the atmosphere 
cultivation 


and these are now in 
labora 


above London 
course of and examination at his 


tory at Cambridge. 
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SOUTHERN PACIFIC NEW LINE ACROSS GREAT 


SALT LAKE 

nY 4s. LArrTr 
rhere never has been in the history of railroad engi 
neering such a radical change | the alignment of a 
road as that inaugurated by the Southern Pacific from 


its present route to that by which it wil: cross the 
Great Salt Lake on a timber trestle 
} 


present distance of the line from Ogden to Li 


in 18 145.5 mile Much of th distan is made by 
the line running about 50 miles north before turning 
around the north end of the lake Over this route are 
many harp curve ind heavy grades 

The new cut-off will run west from Ogden to the 
shores of the lake, crossing to Promontory Point on 
seven miles of trestie; then cross the peninsula for five 
miles and then acro the main body of the lake to 
Strone’s Knob on the west shore The total length of 
this cutoff will be 104 miles, a saving of over 41.5 
miles 

From the east shore over to the Promontory the lake 
is quite shallow, being not over eight feet deep It is 


expected tl th tretch will be filled in with earth 





ind rock ballast, after the temporary bridge has been 
constructed; but the deeper portion across the main 
arm of the lake will be bridged. The deepest water 
about 30 feet, is encountered on this stretch, which 
will be on a tangent Curves will be few and very 
light over the entire distance from Ogden to Lucin 
rhe fall from Ogden to the east shore of the lake 
is 101.7 feet, and the rise from Strong's Knob to Lucin 
is 512 feet in 58 miles, thus admitting of a very easy 
grace 

The most formidable task will be the building of 
the trestle across the main body of the lake As is 
well known, the first material found at the bottom 
of the lake is a layer of very fine sand from six to 
thirty inches in depth. Then comes a hard stratum of 
soda formation of from a foot to 18 inches 
in thickness, and after that alternate strata 
of sand and blue clay for an indefinite 
depth 

The trestle will be built high enough 
to allow a rise in the waters of the lake 
The low stage of water in the lake makes 
the present time a favorable one for the 
survey and construction of the new line 
rhe experience at the Salt Lake bathing re 
sort has been that the sand tends to accu 
mulate around driven pil If the same 
experience is had with the piling of the 
trestie, the result will be a rapid shallow 
ing of water along the ame £iving an 
increased security for the route as time 
progresses 


In addition to the great saving in dis 


tance, the construction of the line will 
bring the immense deposits of guano on the 
islands within easy reach of a market 
Piling has already been ordered from 
arrangement for its 


rexas, and recepuion 


made in the Ogden yard Contracts have 


en let, and worl which ha already 
rhe 


iterprise will ill for an expenditure of about $800,- 


irted at the Ogden end, will be rapidly pushec 


000 per year for the next three years 
-_— ><> 
Balloon Projects for the Sahara, 
One of the recent balloon project advanced in 
France is that of crossing the Sahara, and M. Les 
Deburaux, a prominent aeronaut, has been giving 
considerable study to the question and thinks it quite 
practicable by his method of guide-rope, and that it 
would be possible to make the passage across the 
Sahara from Tunis to the Niger by utilizing the north 
easterly wind which prevail in the region The 
Count Castillon de Saint-Victor, who was one of th. 
party on the last Mediterranean trip, is convinced of 
the practicability of the scheme, and wishes to put 
it into execution However, the expense of such an 


undertaking would be considerable, and a large balloon 


sufficient to carry four or five aeronauts would nece 
sitate an outlay of $60,000 For this reason the pro 
moters of the enterprise wish to make an experiment 
on a small scale and use a balloon which is not 
mounted by an aeronaut, but is arranged on an auto 
matic system This experiment could be made for the 
comparatively small sum of $4,000 According to the 
project of M. Deburaux the balloon is provided with 
an automatic apparatus for keeping it in equilibrium 
ind also with an automatic ballast-discharger, and 
these two devices would serve to replace the aeronaut 
The equilibrium is to be assured by a heavy guide-rope 
made of steel cable and weighing 1,100 pounds for a 
balloon of 4,000 cubic yards The automatic ballast 
discharger is a water reservoir containing 5,300 pounds 
of water ballast and provided with a simple and solid 
arrangement by which if the balloon approaches with 
in 150 feec of the ground the tank will discharge 150 
pounds of ballast in half a minut The balloon is 
to be provided also with an interior air-bag whick 


vill keep it always swelled out in shape in spite of 
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the leakage of gas. It is estimated that under the 
most unfavorable conditions the balloon would remain 
in the air at least 12 days. There are ample data in 
regard to the prevailing winds in the region, and all 
the Sahara explorers are in accord that the north 
northeast winds blow over the central Sahara in an 
almost constant manner from October to April, with 
invariable fine weather. These winds would propel 
the balloon provided with its guide-rope at a mean 
speed of 12 miles an hour, and thus it would cover 
288 miles in 24 hours. If the balloon should become 
shipwrecked en route it would in any case have been 
seen by the nomads of the desert, and as its passag 
would be for them an extraordinary phenomenon th 
news would be quickly spread abroad and there would 
be no difficulty in forming an idea of the traject made 


by the balloon, and perhaps the wreck could be found 
together with the registering instruments with which 
it would have been provided. 
a oe . 

The Ventilation of London's Underground Kailway. 

Ever since the opening of her first underground 
railway, in 1863, London has been confronted with 
the serious problem of tunnel ventilation All sorts 
of plans have been tried, but the air is still far from 


satisfactory, and is a menace to health. The directors 


of the Central London Railway are now taking expert 
advice on the matter The subject has, however, al 
ready been thoroughly investigated by a Board of 
rrade committee which sat in 1897 After examining 
a large number of experts they came to the conclu 
sion that the tunnel could be properly ventilated by 
the use of fans placed at intermediate points between 
the stations, but that the expense entailed would b 
great According to the plan, shafts would have to be 
sunk midway between each two stations to act as out 


ets for the air, the stations and their approaches 
acting as inlets. In order to properly diffuse the im- 
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THE GREAT TRESTLE BRIDGE NOW BEING BUILT ACROSS SALT LAKE BY rhe engine here shown was built 


WHICH THE SOUTHERN PACIFIC R.R. WILL SAVE 41!4¢ MILES OF DISTANCE, 


pure air it would be necessary to carry the shaft 

high as the neighboring building The fans used 
would have to be large and open, so that they couid 
be revolved slowly, and thus rapidly change the whole 
1ir in the tunnel without causing a strong draft At 
the same time the disagreeable vibration caused 

rapidly-moving machinery would be avoided, and the 
power expended would be reduced to a minimum. The 
fans proposed would change the air in the tunnel 


n about two and a half minutes, which is about the 


time it takes a train to pass between stations Fresh 
air would thus be kept constantly flowing through 
each section of the tunnel at the rate of three miles 
an hour. - This method was the cheapest of all pro 
posed, the power of driving each fan by electric motors 
being conveniently available 
a 
The tInficveace of Musk Upon Animals, 

Some very cu:.ous experiments have recently been 
carried out in the German Zoological Gardens in orde! 
to ascertain the actual influence of music upon ani 
mals. The instrument was the violin and Herr Baker 
was'the performer. Of all the animals the puma was 
the most sensitive to the musical influence. His moods 
changed rapidly according to the nature of the melody 
the animal frequently becoming very excited and 
nervous, “just like a Frenchman,” as the report says 

Leopards were entirely unconcerned, but the lions 
appeared to be afraid, although their cubs wanted to 
dance when the music became livelier The hy- 
enas were very much terrified, but the monkeys 
Wolves, on the 
other hand, were highly appreciative and seemed to 


were merely curious and interested. 


beg for an encore. 

The experiments are to be continued and with a 
varicty of truments, in order to distinguish between 
the mental states which are actually produced by the 
music and those which are merely the result of an 
unusual experience. 


APRIL 12, 1902, 


A WATER-TUBE LOCOMOTIVE BOILER, 

As our readers are well aware, the Scientiric AMER- 
ICAN ha been a frequent advocate of the adoptioa 
of the water-tube boiler for the locomotive. In the 
first place, quite apart from any considerations of 
superior economy and lighter weight for a given 
power, there is a demand for this type in loco 
motive service due to the fact that with the pres 
ent form of boiler we have about reached the maxi- 
mum ze that can be accommodated by the load 
ing gage on our railroads. Such boilers as those in 
use on the latest express engines of the New York 
Central Railroad, with 3,500 square feet of heating 
surface, and on the latest freight engines of the Santa 
Fé Railroad, with 4,800 square feet, could not be 
enlarged in diameter without lifting the sandbox and 
steam dome so high that they would be in danger of 
striking bridges and other superstructures 

The water-tube boiler, however, not merely possesses 
greater steam-raising capacity for a given weight and 
size than the ordinary locomotive boiler, but when 
properly designed it is unquestionably more econom 
ical The advocates of the standard locomotive boiler 
type would doubtless be prepared to dispute this, yet 
the latest evidence, gathered from actual trials under 
ordinary working conditions on an English railroad 
establishes the superiority of the water-tube type. The 
locomotive which we illustrate on our front page is 
a particularly interesting machine, for the reason that 
its boiler, though it conforms in general appearance 
to the standard, is of the true water-tube type, as will 
be readily seen from a study of the details It was 
designed by Mr. D. Drummond, the Locomotive Super 
intendent of the London and South-Western Railroad 
of England, who for some years now has been carry 
ing on successful experiments in the use of wate1 
tubes on a modified scale, placing them in the uppei 
portion of the firebox. In his earlier boilers the water 
tubes were confined to this part of the 
boiler, and one of our illustrations shows 
the doors on the side of the firebox, made 
heavy enough to withstand the boiler pres 
ure, by which the nests of tubes are ex 
posed for cleaning or repairs The good 
results obtained with these firebox water 
tubes led Mr. Drummond to carry his prin 

ple considerably further, and build a 
locomotive entirely on the water-tube prin 
ciple The firebox contains forty trans 
verse horizontal tubes. The place of the 
usual horizontal fire tubes in the barrel is 
taken by a single large cylindrical flue, 
which is traversed by 215 cross water-tubes 
irranged diagonally, as shown in the illus- 
tration In order to give the proper 
amount of staying to the upper corners of 
the front end of the firebox, fire tubes of 
the ordinary kind to the number of nine 
on each side are run in from firebox to 


front tube plate 


specially to test the new principle. It 
i a small affair 
locomotives of the railroad, 


compared with the 
modern full-powered 
its total heating surface being only 736 square feet. 
In reply to our inquiry, Mr. Drummond writes us that 
he now has in service on the South-Western Railroad 


a hundred engines whose boilers are fitted with cross 


water-tubes in the firebox, and he writes that up to 
the present time no complaints whatever have come 
in, and that during the last two years no repairs have 
had to be made rhe engines so fitted are much more 
economical in coal than those not fitted with the cross 
tubes in the firebox, and the success has been such 
that all of the engines of the South-Western Company 
are now made with cross tubes 

The engine here shown has been running for ove! 


three months in competition with engines of th 
standard type, with flue tubes, giving a heating surface 


of 1,291 square feet, and the result shows that the 


littl vater-tube locomotive, with its small heating 
surface of ;3f quare feet, averages one pound of coal 
per mile lk than the standard engines, although it 


is doing the same work 

We must confess that this strikes us as a very re 
markable result Where the disparity in heating 
surface is so great the efficiency of the smaller heating 
surface is, we imagine, to be attributed to the fact 
that the retardation of the hot gases on their way 
from the firebox to the smokebox is very much greatei 
with the system of cross water-tubes than with the 
ordinary straight fire tubes, and consequently they 
give up much more of their heat and escape at a lower 
temperature to the smokestack 

--ere 

The Chemical Value of the Human Body 

An ingenious chemist has made the claim that the 
average human being is worth about $18,300 from the 
chemical standpoint His calculations are based on 
the fact that the human body contains three pount 
and thirteen ounces of calcium; and calcium, just how, 


} 


is worth $300 an ounce 
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Sorrespondence. 





A Market for Kerosene Engines, 
To the Editor of the ScileNTIFIC AMERICAN: 

The people of this country are boycotting all Ger- 
man manufacturers. They do not as yet import 
American goods, on account of high custom duties. 
One of the engine works here wishes to buy the right 
of manufacturing in this country an American kero- 
sene engine, for small trade, of 1 to 8 horse power. 
They would either purchase the patent of such machine 
for this country, or they would, if preferred, go into 
a partnership with an American manufacturer to build 
such engine here on royalty. 

Offers will be acceptable only for the best and 
latest improved kerosene engines. 

Any offers can be addressed directly to me and l 
hall mediate between the parties on both sides, on 
account of language 

BATESLAW HoropyNnsk1, Vice U. S. Consul. 

Warsaw, Poland, March 15, 1902 

— t+ Ore 
A Letter from India, 
To the Editor of the Sctenriric AMERICAN: 

I am extremely obliged to you for your letter of 
November 23, 1901, and for the pretty calendar in 
closed therein, and I must apologize to you for not 
having acknowledged them ere this. The calendar 
is a splendid work of art and has been admired by all 
to whom I showed it. 

The Scientiric AMERICAN supplies in India the much- 
needed want of a really scientific journal, and it is 
needless for me to add that it is read with the greatest 
interest by me and my several friends. I don’t think 
we will ever give up subscribing to this paper, replete 
as it is every week with fresh and latest intelligence 
of progress made in the world of science and art 

There are all sorts of things and latest works of 
art advertised in the advertising columns of the paper, 
but the difficulty for us Indians is how to get them. 
I tried value payable parcel for something I wanted 
two years ago and remitted the money, but it was 
after eighteen months or more and a great deal of 
correspondence that I succeeded in obtaining it. 

I know the distance between us is nearly 9,000 miles, 
but I am sure the fertile brain of Americans can 
devise means by which the obtainment of what we 
want, whether in the shape of machinery, books or 
some such things, might be assured, the money being 
paid to a representative or representatives in Bombay 
or any other station in India. There are several 
American missionaries doing a lot of excellent work 
among the Indians, and some of them might establish 
agencies with the United States. We cannot but ad 
mire the self-imposed but noble task of the mission- 
aries. They are working among the lowest classes and 
have succeeded in elevating them |! vth morally and 


socially. Dinsuaw D. KHAMBETTA. 


lubilu Cottage, Poona, India, February 22, 1902. 
a ->-+ e+ - 
Musical Mlames, 
To the Editor of the Scientivic AMERICAN: 

| have read Tyndall's and other explanations and 
theories as to the effect of certain sounds on gas jets, 
but the said explanations do not appear to cover a 
case that we have here in the office of this estate. 
For testing purposes we have five attachments on 
one arm, the gas for all of which previously passes 
through a gas gage One of the five attachments is 
a Kern No. 0 burner, which the manufacturer grades 
as burning 8 to 10 feet of gas per hour; and when 
lighted gives say 15 candle power light; but if I jingle 
or rattle my bunch of office keys, will increase the 
light to as much as double, so long as I keep on rat- 
tling the keys, and which may be done as much as 15 
or 20 feet away and behind a screen; but the farther 
we are away from the gas jet the less effect the rat 
tling of the keys has There are other noises which 
seem to have about the same effect, such as rattling 
stifish writing paper. Sometimes the increase in light 
is only about 25 or more per cent, and there never is 
any apparent tendency of the jet to sing or whistle, 
simply an increase of light. 1 cannot say whether 
any more gas is being used when keys are being rat- 
tled or not, but the whole apparatus is here and open 
to inspection by anyone interested in the subject. 

It appears to me that we do not yet thoroughly un- 
derstand the action of sound waves on gas jets; and 
without assuming to know anything about it myself, I 
believe that vibrations other than those of light have 
an effect on light vibrations. The reported invention 
of a form of “are light” which will give off musical 
sounds performed considerable distances away may 
possibly be based on the same principles which appear 
to affect our Kern burner. 

The increase in light when keys are rattled is cer- 
tainly not caused by increased air circulation, as I 
carefully tried the experiment of waving fans and 
creating more or less air circulation, but without any 
effect whatever on the gas jet I mention. 

WILLIAM LITCHFIELD 


Winnipeg, Man., March 13, 1902. 
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Automobile News, 

Two Frenchmen have found that if acetylene be dis- 
solved in acetone, the danger of explosion is very con- 
Since 1896, Messrs. Claude and 
Hesse have been trying to dissolve acetylene in some 
liquid in order to obtain an accumulation of the gas 


siderably decreased. 


_in portable receivers at a pressure considerably be- 


low that required for liquefaction. As a result of 
many experiments acetone was the liquid finally se- 
lected as the solvent. 

An electric delivery wagon that has been in use for 
apout a year now, is one of the important adjuncts to 
the new Congressional Library at Washington. By 
its use the Library is able to make two deliveries 
daily at any point within reasonable limits. The 
present vehicle, motorman, and four attendants are 
kept extremely busy every week day, and it would 
not be surprising if, before long, a second delivery 
wagon were found necessary 

The Cocks Automobile Speed bill passed the New 
York Senate on March 6. The bill provides that a 
chauffeur who drives his vehicle faster than 8 miles 
an hour within a city or village where local ordinances 
do not otherwise provide, and faster than 20 miles an 
hour outside a city or village limit, or faster than 4 
miles, and in which it is anticipated, automoblists 
first cffense not exceeding $50, and for the second 
offense not exceeding $50, or by imprisonment for a 
term of six months or both. 

Some ninety cabs and broughams and thirty delivery 
wagons belonging to the now defunct New England 
Electric Vehicle Transportation Co., of Boston, were 
purchased by New York gentlemen who, it is said, in- 
tend equipping them with gasoline motors in place of 
electric, and then putting them into service again. 
Should this feat actually be accomplished, it will be 
interesting to note how the transformed vehicles com- 
pare with their former selves in expense of operation 
and up-keep, if the residents of asthetic Boston can 
stand the turning of their city into a miniature Paris 

from an automobile point of view—long enough for 
resul’s of this nature to be noted 


The Paris-Vienna race is to be the great automobile 
event of the season, and the Automobile Club of 
France and the Austrian Club are now busily engaged 
in arranging the details of the race and receiving the 
applications. As in the Paris-Berlin, there will be two 
distinct classes, one for the regular speed race and 
the other a touring excursion in which the main points 
to be noted are the endurance and general good per- 
formance of the machines. The main regulations for 
both races have lately been issued. For the speed 
race, the automobiles will start so as to reach Vienna 
on the 29th of June. The total route, of which the 
details will be given later, will be divided into three 
or four stages. The automobiles will be arranged in 
five classes: motor bicycles, moto-cycles, voiturettes, 
light and heavy machines. At each stage will be 
placed a commission which will note the arrivals and 
Some parts of the route, especially across 
neutralized,” that is will 
not be counted in the race proper, and the automobiles 


departures. 
cities and towns, will be 


will be given a certain time to cross these places. In 
order to indicate the route to be foliowed a series of 
signals are to be placed at convenient intervals; these 
consist of an orange triangle with the point turned 
in the proper direction. A yellow flag indicates an 
obligatory stop, blue a slow-up for danger or in the 
case of crowded districts which are not neutralized; 
these latter are placed 300 feet in advance. A white- 
and-blue flag means to go on again at full speed. After 
the race an exposition is to be held at Vienna, and 
all the machines which have made the run are to be 
on exhibition. The tourists’ race is to be no less inter 
esting. In this case the vehicle must be of a stand- 
ard type such as is built for sale, and must seat the 
passengers comfortably. The power of the motor is to 
be declared; it must be in proportion to the class 
and weight of the vehicle. The machines are to carry 
in front a large sign bearing the inscription 
Vienna,” with the insignia of the clubs and the regu- 
lation numbers. The excursion is to take place from 
the 17th to the 28th of June. The drivers will be 
furnished with a detailed guide indicating the route. 


“Paris 


Special attention is to be given this time to the proper 
conduct of the automobiles along the route and es- 
pecially in the crowded districts. The drivers are 
obliged to go at slow speed through towns and villages, 
not to frighten animals, and in general to take var- 
ious precautions to avoid accidents, At the control- 
ling stations the arrival and departure of each vehicle 
will be officially registered. A diploma and a souvenir 
medal will be given to the owners of the success- 
ful machines, and there will probably be especial prizes 
given by associations or individuals for the best all- 
around vehicles The government of Bosnia-Herze- 
govina has officially invited the tourists to visit that 
country after their arrival at Vienna. The invitation 
has been accepted by the clubs, and this excursion will 
no doubt be one of the interesting features of the 


tour, 
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Engineering Notes, 

A process has been introduced in France for mak- 
ing briquettes of garbage. The refuse of the abattoirs, 
fish markets, etc., straw, paper and the like is cut 
fine and mixed with tar and naphtha. The mass after 
being kneaded is dried and pressed into briquettes, 
which it is claimed will burn brightly, giving off a 
slight odor of gas, and engender heat slowly. 

News come from Germany that American coal! is 
not looked upon with favor by housekeepers and con- 
sumers in general. The reason is to be found not in 
the poor quality of the coal, but in the lack of kiowl- 
edge of the Germans. The coal is so hard, and the 
stoves so poorly constructed, that the condemnation 
is not to be wondered at. Despite these obstacles, 
Germany must now depend largely upon the United 
States for her supply of anthracite. Great Britain 
scarcely produces enough for her own consumption. 

Very large installations of a water purifying and 
softening system, known as the Desrumaux, are now 
being made on the Continent and in England, which sys- 
tem is said to involve the use of lime only. A railway 
installation aggregates one million gallons daily, or 
enough for a good-sized city, and is to be used for 
steam and household purposes as well. Water from 
rivers, canals and commercial waterways of all kinds 
is rendered bright, clear and potable, and is so entirely 
free from foreign matter in suspension or in solution 
that it is found to be excellent for deep-water ship- 
ping. 

The longest voyage on record under liquid fuel 
was recently completed by the steamship “Murex.” 
The course lay from Singapore to London, via Cape 
Town, and covered a distance of 11,830 miles. The 
total consumption of liquid fuel for all purposes was 
from seventeen to eighteen and one-half tons per day 
Had coal been used instead the consumption wou 
have been from twenty-four to twenty-five tons of 
Welsh, or with Japanese from thirty to thirty-two 
tons daily. Aside from actual saving in cost, one 
must consider the economy in labor and the increase in 
the available cargo-carrying capacity. 

The writer of the series of articles on American 
engineering competition which appeared in the “Lon- 
don Times in 1900, and which attracted world-wide 
attention, has written for that paper an account of the 
British Westinghouse Company's Works at Trafford 
ark, Manchester. As might be expected, the writer 
considers the erection of these works a _ veritable 
boon for British industry. The new works, in his 
opinion, will do much to redeem the lost glory of 
England in the field of electrical engineering. The 
writer in the Times points out that the confidence 
reposed by American business men in the British en- 
gineering industry is shown by the fact that they 
are willing to wait until six per cent profit has been 
realized on the manufacturing operations before they 
receive any returns. At present only the buildings 
have been completed; but the installation of machinery 
is progressing rapidly. 

Some eighteen months ago the British government 
appointed a special committee to investigate the ex- 
plosive qualities of cordite for military and naval 
purposes. Cordite has been the British service explo- 
sive since 1889. The committee was formed in re- 
sponse to the numerous complaints that had been 
received from South Africa regarding the extensive 
corrosion of the barrels of the guns, and the uncer- 
tainty of the explosive’s detonation. The committee 
had for its chairman the distinguished chemist Lord 
Rayleigh, and among its members were Sir Andrew 
Nobel, of the Armstrong works; Sir William Crookes, 
and Sir Roberts-Austen, a great authority on steel. 
The committee made an exhaustive inquiry as to the 
corrosive effect of cordite on gune, the immense cost 
entailed by repairs, and the difficulty of preserving 
the explosive in varying climates. The cordite used 
in the English army and navy consists largely of nitro- 
glycerine, although its exact composition is a secret 
maintained by the government. The results of the 
exhaustive investigations have been the emphatic con- 
demnation of cordite for service purposes. The com- 
mittee, however, recommended a new powerful expio 
sive, which is to be adopted, and the most salient 
characteristics of which are that it is immune from 
the disadvantages incidental to cordite. The exact 
nature of this new explosive is maintained a secret, 
and so highly is it valued that, contrary to usual 
custom, the committee’s report upon cordite and the 
new explosive will never be published or issued in any 
form whatever. The government is also experiment- 
ing with a new smokeless and flameless explosive. 
The attainment of the latter will be an invaluable 
discovery, since it will then be impossible to locate 
the whereabouts of the gun firing such an explosiv2. 
This end can’ be achieved by obtaining such an excess 
of oxygen as will completely convert the carbon, not 
merely into carbon-monoxide, but into carbon-dioxide, 
at once. The committee which has condemned cordite 
is to be constituted into a permanent body for the 
purposce of investigating the question of explosives. 
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CAPSIZING OF THE FRENCH BARK “ ASIE 
BY L. ¢ SCHAFER 
it is not an uncommon accident in the unloading of 
modern cargo vessels, whether steam or sailing, for 


the margin of stability to be brought down to the 


vanishing point, with the result that the ship capsizes 
The best modern practice seeks to construct all vessels 
with such a metacentric height that the ship may be 
unloaded until she is absolutely empty without any 
danger of her capsizing As a matter of fact, however, 
1 lacge proportion of the vessels afloat require water 
ballast or solid ballast at all times, 
and, in unloading, care has to be 
taken not to render the vessel too 
light 

rhe French bark “Asie,” which is 
herewith pictured in a pretty badly 
wrecked condition, was supposed to 
have been constructed to stand with- 
out ballast; but on the last day of 
the year 1901, while she was moored 
at her dock at Portland, Ore., she 
started careening, and before any- 
thing could be done to save her, 
turned over on her broadside and 
assumed the position shown in the 
photograph At the time of the dis- 
aster there were thirty-seven men in 
the hold, unloading the sand ballast, 
The crew of twenty-two men and 
three subordinate officers gained the 
dock uninjured. Of the eleven steve- 
dores employed on the boat, ten es- 
caped without injury, and one was 
caught under the sliding ballast. 

As the bark capsized the fore, 
main and mizzen masts struck the 
dock alongside of which she was 
moored, and were each broken in 
several places The foremast was 
broken in three different places, the 
mainmast and mizzenmast in two places. All the 
yards were either torn loose or smashed, and only the 
jigger mast escaped The bowsprit was also unshipped 
and thrown over to starboard, in the position shown 
in our engraving The “Asie,” is estimated to have 
sustained about $30,000 damage She is a craft of 
2,059 tons register, and isa sister ship to the “Europe 
In righting the vessel the hull was secured to the dock 
and the masts and gear were cut away, when the 
vessel immediately righted. It will take about four 
months to put the vessel in shape for the homeward 
voyage 

->--eo-e 
AN OBJECT LESSON IN HEAVY ORDNANCE 

At the very completely-equipped Armory of the 
Thirteenth Regiment in Brooklyn, in addition to three 
full-sized models (and working models at that) of 
heavy seacoast artillery, there is a stand of three 
large, full-sized model sections of the principal sea 
coast guns, namely, 8-inch, 10-inch and 12-inch. The 
models are built of wood, and they 
are carefully lined and painted, so as 
to represent the appearance of sec 


tions cut from actual built-up steel 


guns They represent the breech 
half of the gun, from a few feet for 
ward of the trunnion ring to the 
breech They are represented with 
the breech-block closed and locked 
The breech-plug is an exact model 
and shows the mushroom head and 
the obturating material which serves, 
under the pressure of the powder, 
to completely seal the breech and 
prevent the rearward escape of 
gases. The powder chamber of each 
section is filled with bags, of the 
exact size and appearance of the 
actual powder bags, the sticks of 
smokeless powder being here replaced 
by short lengths of round wood, or 
dinary broomaticks, in the case of 
the larger guns, being cut up into 
lengths to serve the purpose 

The S-inch gun fires a 300-pound 
shell with a charge of 75 pounds of 
smokeless powder, which, for the 
convenience of handling, is put up 
in two bags. The 10-inch gun fires 
a 575-pound shell with 145 pounds of 
powder, which is also put up in two bags. The shell 
for the 12-inch gun weighs 1,000 pounds, and the charge 
of 265 pounds of powder is put up in three separate 
bags. It will be noticed that the powder chamber is 
larger in diameter than the bore of the gun. Thus, 
the Sinch gun has a diameter of 9.5 inches in the 
powder chamber, the 10-inch gun has a diameter of 
11.8 inches, while the powder chamber of the 12-inch 
gun is 2% inches larger in diameter than the bore. 

In loading the gun the breech-block is unscrewed 
and swung clear of the body; the shell is then intro- 
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duced into the powder chamber and thrust sharply 
forward until it brings up with its rotating band of 
copper jammirg tightly into the commencement of ‘he 
rifling; that is, into the spiral grooves which extend 
through the bore of the gun and serve to give a twist 
to the projectile. The band is of somewhat larger 
diameter than the lands of the gun, and when the 
explosion of the powder takes place, the metal of the 
copper band enters the grooves, fills them entirely, 
and thus serves to prevent the escape of gases past 
the base of the shell. The rifling band consequently 
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THE CAPSIZED BARK “ ASIE.” 





acts the double part of a gas check and a means of 
imparting the rotation At the instant of firing the 
initial pressure in the power chamber rises to 16 
or 17 tons per square inch. As the shell moves down 
the bore, the powder pressure gradually falls; but it 
does not fall so rapidly as it did in the days of the 
old black powder, for the reason that the smokeless 
powder is what is known as “slow-burning,” and keeps 
on giving off fresh gases to fill the increasing space 
behind the shell, thereby maintaining a higher average 
pressure on the base of the projectile and securing a 
higher velocity of the shell at the muzzle. 
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Firing Large Power Plants, 

There are four power plants in New York city to 
day whose engine capacity when completed will aggre- 
gate 400,000 horse power. These are unquestionably 
the largest central stations in the world, and they con- 
tain the latest improvements in machinery and meth- 
ods for generating and distributing power by elec- 





AN OBJECT LESSON IN HEAVY ORDNANCE. 


Models of heavy coast-defense guns at the 13th Regiment Armory, Brooklyn. 


tricity. Not the least interesting feature in these sta 
tions is the elaborate plant which has been installed 
for firing the boilers, bringing the coal to the fur- 
naces and removing the ashes The question sug- 
gests many interesting conditions. Imagine the Man- 
hattan plant, for instance, receiving its coal in trucks 
run into the station in the old way, and dumped in 
front of the fire grates, and the ashes hauled away in 
railway trucks or push carts. That is the way this 
work was formerly done. The boiler room would 
have to be three or four times as large as at present, 
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and a stoker brigade of several hundred men would 
be required for hand-firing; besides the labor and the 
dirt and confusion arising from loading the coal and 
ashes would be an important factor. By coal-handling 
and conveying machinery and mechanical stokers in 
these large plants, however, the problem is simplified: 
the work is done by a comparatively small force, the 
boiler room is entirely free from coal, ashes, dirt and 
smoke, better results are obtained, more perfect com- 
bustion is secured, and the smoke which is due to im- 
proper firing is entirely eliminated. 

In the large power houses men- 
tioned, the mechanical equipments 
for handling fuel, feeding the fires, 
and removing the ashes have been de- 
veloped to the highest point of effi- 
ciency known to modern engineering. 
For the Manhattan plant, now in 
course of construction, the coal is de- 
livered in barges at the dock, and un- 
loaded into bunkers above the boil- 
ers at the rate of 150 tons per hour, 
by means of a tower equipment with 
a 1'4-ton shovel, crushers and weigh- 
ing hoppers, and a bucket conveyor. 
Perhaps the most interesting feature 
of the problem is the provision that 
has been made for feeding the fires. 
Coal is brought from the great stor- 
age bunker under the roof, which has 
a capacity of 15,000 tons, to hoppers 
at the front of the boilers by means 
of chutes, and is then fed at a pre- 
viously determined rate to the in- 
clined grates by means of automatic 
machinery known as the Roney me- 
chanical stoker. It was estimated 
by the engineers for the Manhattan 
Company that at least 270 men would 
be required to fire their boilers by 
hand, whereas with the stokers a sav- 
ing in labor alone can be effected of over $400 per 
day Another important advantage gained by adop- 
tion of this stoker is the fact that it will permit the 
use of hard or soft coal, either separately or mixed. 
For this no alteration is required in the arrangement 
or construction of the stokers, merely a different ad- 
justment of the feed and grate-actuating mechanism. 
The supply of coal fed to the furnace is regulated by 
the feed wheel, and the motion of the grate bars is 
adjusted by the position of the lock nuts, and these 
adjustments are easily made by any fireman Prac- 
tically the same form of equipment has been adopted 
for all the large power stations that have been under- 
taken in New York of late years, and one of the great- 
est advantages, aside from economy and efficiency, is 
that enjoyed by the public in the elimination of the 
smoke nuisance. This is brought about by the fact 
that mechanical stoking, by providing first a sufficient 
air supply for the combustion of the volatile gases, 
secondly a constant high temperature, and thirdly a 
uniform supply of fuel, regulated as 
required, presents conditions closely 
resembling those in a large Argand 
burner. This is true both of the 
ease with which the fuel and air sup- 
ply are regulated, and in the smoke- 
less combustion of the hydrocarbons 
of the coal. 

It is proposed to introduce these 
devices at the St. Louis World’s Fair, 
and this will work an important ad- 
vancement in standard steam plant 
practice over that of the Chicago 
Fair—probably one of the most im- 
portant power station developments 
in the ten years intervening. It will 
be remembered that the Chicago 
World’s Fair plant depended upon oil 
fuel, as the objections to the dirt and 
smoke and ashes from a power plant 
using coal were considered unsur- 
mountable. 

— +ee = 
Gift to Harvard, 

From a friend of Prof. Pickering 
Harvard College has received a gift 
of $20,000 for the benefit of the col 


lege observatory The very urgent 
need of the observatory will be at 

a "ee 
once relieved by this gift. rhe 


building provided nine years ago for astronomical 
Prof. Pickering 


photographs has become inadequate 
fund in extending 


intends to expend about half of the 
the present building, in order to provide for the stor- 
ing of the collection. The photographs furnish a 
history of the entire stellar universe for the last 
cannot be duplicated in any other 
value in studying 
The remainder 


twelve years, and 
observatory They are of immense 
the past history of any part of the sky 
of the fund will be expended as the needs of the 
observatory may demand. 
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INDICATING AND RECORDING THE TIDES. 
BY DAY ALLEN WILLEY. 

The system employed for predicting, recording and 
indicating the fluctuations of the tide by the United 
States government is acknowledged by mariners to 
be more thoroughly developed and more accurate than 
any adopted by other nations. It is the result of 
experiments and investigations made by the Coast 
and Geodetic Survey, and consists of three different 
kinds of mechanism, the tide indicator, the tide re- 
corder and the tide predicting machine, the last to be 
described in another article. The indicators are di 
vided into two classes—one being in use at stations 
directly on the harbor, and the other installed at 
inland points which may be some distance from the 
locality where the ebb and flow of the water is being 


-—————— 
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noted. The inland indicator, as it may be termed, 
is connected with the seaboard or harbor indicator 
by electric wires. For example, the apparatus at the 
Maritime Exchange in Philadelphia is a mile distant 
from the Delaware River, whose changes is records; 
but such is the system employed that these changes 
could be noted in Chicago or across the continent as 
accurately. 

The harbor indicator appears as a large semicircle 
painted white, and faces up the stream. The inner 
edge of the semicircle is divided into spaces by heavy 
black lines representing feet and half feet. The 
longer of these division lines are numbered by figures 
in black. A pointer, actuated by the rise and fall of 
the tide, turning about the center of the circle, sweeps 
along the inner edge of the graduations and indicates, 
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at any moment, the number of feet of water above or 
below the plane of reference (mean tow water) to 
which soundings on the chart are reduced,. The minus 
sign, shown near the left edge of the indicator, indi 
cates the number of feet below the plane of reference. 
An arrowhead, placed in the center of the disk, is 
made to point up while the tide is rising and down 
while it is falling. A glance at the indicator will 
enable the navigator to tell the height of the tide, 
whether above or below mean low water, and whether 
it be rising or falling. The division lines, figures, 
pointer, and arrowhead can readily be seen at the dis- 
tance of a mile with the aid of an ordinary marine 
glass. 

The electrical tide indicator having an inland con- 
nection consists of two parts—the apparatus shown 














Fig. 1.—Rear View of Self-Registering Tide Gage. 





Fig. 3.—Tide Indicator at Fort Hamilton, N. Y. 

















Fig. 5.—Interior of Transmitter. 
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Fig. 2.—Front View of Tide Gage. 














Fig. 6 —Receiving Instrument. 





Fig i I ere the rise an fall of tl 
iter ve ILiiize to complete electrical ci iit 
Which I the econd part (Fie 6) throug! the 
inte! ntion olf c magnet communicate the mo 
tion to the t arm and device, by which the 
required information concerning the height and char 

wter of the tide is « played to the public 

An arbo i, behind the apparatus case, carries two 
bra lrun Band B From B&B the float, C, 1 us 
nended ind f m B' the counterpoise i The same 
arbor in the int r of the case carries the six-toothed 
wheel, / Above the ratchet wheel is placed a three 
armed lever movable about the center a the two hori 
zontal arm irry the pin bb the vertical arm 
engages the teeth of the ratchet wheel The pins, b 
rest on the al t arms of the levers, H H Resting 
on the bottom of the apparatus case are two cast-iron 
reservolt //’, containing mercury, which are equipped 
with the tube AK’ and Li In the larger tubes 
K A’, two cylinders plunge, which are suspended from 


the outer ends of the arms of the levers, HH fron 
the malier tubs protrude the ends of the contact 
nds, MM 

if the level of the water is lowered the float 
lescending, causes the wheel, #, to turn to the right 
the lever, H, raising the cylinder slowly until the arm 

trips, when the cylinder falls, compressing the ai: 
in the large tube, A, raising the surface of the mer 
cury in the tube, L, and producing a brief contact with 
the rod, M, thereby completing for a short-time the 
electric circuit which brings the second apparatus into 
tion If the water level rises, the counterpoise, D 
makes the wheel, £, turn to the left, and the mechan 
ism on the right of Fig. 5, operating in a similar man 
ner through a second circuit and set of electro-magnets 
produces opposite indications on the dial 

The mechanism on the inland apparatus is shown by 
Figs. 3, 4 and 5 On an arbor, UU (Fig. 6), which 
carries the indicator arm, two pairs of wheels, NO 
and N’O’, turn. Each pair is riveted on a common ba! 
rel A rod, fixed in the middle of the arbor, Ul 
carries at one end a wheel, R, which engages the 
wheels, N N’, and at the other end a counterpoise On 
the completion of the circuit in the apparatus at the 
tidal station, if the current f the battery passes 
through the electro-magnet, m’', the latter attracts the 
irmature, a With the interruption of the current, a 
coll spring draws back the armature lever and the 
pawl, &', makes the wheel, N’, advance one toot! if 


the current passes through the electro-magnet, m, it 


ie the wheel, N, which turns one tooth rhe wheel 
V and N’, are equipped with safety pawls t. which 
permit of revolution only in one direction When the 
wheel, N advances one tooth, the wheel, AR. and the 


arbor, Ul with the indicator arm, 7, turn in th 
same direction, while the wheels, N and 0, ar held 
in repose by the pawl, ¢. If the current passes through 
the electromagnet, m, the wheel, N, turns backward 
one tooth and the indicator arm a space indicating 


change of water level of one-tenth of a foot, while th 


wheels, N’ O', remain unmoved The direction of th 
arrow in the center of the dial shows whether th 
water level | rising or falling This indication 


ecured by the use of two electro-magnets in serie 
with mm’ and a system of levers which control th 
position of the vanes which make the head of the 
arrow 

rhe tide gage or recorder is the design of Mr. A 
Stierle, of the Engineer Corp With an eight-day 
marine clock is connected, by a clutch, a light brass 
drum or cylinder \ around which the recording 
sheets are laid, or over which the continuous paper 


passes, as one or the other respectively is used This 


evylinder revolves twice in twenty-four hours, or only 
once, if so ordered, and is provided upon its surface 
with two rows of needle points, each row (of twelve 
points) being near one end of the cylinder, which 
puncture the paper and thus mark the time abscissas 
either of two or four hours’ duration The cylinder 


can be lifted out of the frame after the clutch connect 


ing it with the clock has been moved back 

The variations of the water level are transmitted 
directly by a copper float at the end of a fine wire 
BE, fastened to the periphery of a grooved float wheel 
This wheel is exactly one foot in circumference, 
and has a projecting double flange in which are three 
cycloidal notches that extend to the bottom of the 
grooved rim The rectilinear distance between these 
notches is four inches, and corresponds with the dis 
tance between small cross bars riveted upon the float 
band, &. The wheel, F, fits loosely upon the end of 
the screw, G, made of phosphor-bronze, but can be 
jammed with the nut, H The screw, G. itself sets 
loosely between the framework, and together with the 
wheel, F,. revolves as the float rises or falls, and 
thereby causes the pencil holder, J, which with its 


threaded core embraces the screw, to move right or 
left at the rate of one inch for every foot the float 
ascends or descends with the rise or fall of the water 
level. 

On the rear of the frame a graduated rod, J, is 
placed, upon which is clamped the pencil holder, K, 
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for the so-called stationary pencil. This pencil traces 


upon the recording sheet any assumed or established 
reference or base lines, usually the zero of a tid 
taff, from which the ordinates of a curve representing 
the water level can be readily measured. The copper 
float rises and falls with the water level in a square 
box, the interior clear area of which is about 1'. 
inches larger in width than the diameter of the float 
its length being such as to reach about a foot below 
the lowest known water level of the locality and about 
ix inches above the floor of the house in which th 
gage is set The box is closed on the lower end, a 
small opening not over one-half inch in area being 
left in the cente! One of the interior corners of the 
box is divided from the rest by a thin strip of wood 
extending the full length of the box, forming thus a 
separate compartment, in which the counterweight 
attached to the band, ), moves up and down 

The paper moves in the same direction as the hands 
of the driving clock and is drawn along, as it were, by 


the needle points upon the cylinder, A This move 


ment is materially assisted, but not accelerated, by a 
light counterweight at the end of the cord, M, which 
is suspended from a sheave or pulley, \, fitted upon 
the axle of the wooden roller, ¢ rhe cord is fastened 
with one end to the hub of the sheave V, and is 
coiled or wound upon the latter in such a manner that 
it must unwind as the paper rolls upon the roller, C 
The weight, M, causes a slight tension in the paper 
between the roller and the cylinder 1. and thereby 
assists in laying the paper evenly and smoothly upon 
the roller, C 

An attachment designed by Mr. F. M. Little is used 
for more accurately keeping and marking the time 
This “hour-break” attachment, as it is called, consists 
of an additional and independent clock. On the back 
of the clock and attached to its minute, shaft is an 
arm which at the end or beginning of each hour trip 
the trigger projecting from the break mechanism 
This permits the crank, working in the slotted arm, to 
make one revolution. This slotted arm is fastened to 
the end of the lower rod, which is the axis of the 
frame Over the upper rod the hook from the pencil 
carrier hangs, but not in contact, and the pencil holder 
is pivoted in the pencil carrier so that the pencil can 
be rocked rhe pencil is held in its normal position 
by a small spiral spring, one end being attached to the 
pencil holder and the other to the pencil carrie At 
the end of every hour the time clock release the 
trigger, and thus the weak mechanism rocks the 
frame over which the penci!l-holder hook hangs, caus 
ing the pencil to move back and forth, thereby re 
cording the hour exactly, regardless of what the rate 
or time of the driving clock may be 

— --e- > 
Automobile Racing. 

Racing has proved itself to be of inestimable benefit 
to the development of the automobile industry At 
variou stages and in different way the racing 
chauffeur has been able to show the maker exactly 
what a certain construction will, and will not, stand 
under a strain of varying speeds Sometimes the 
scientifically deduced theories of the maker would 
work out in good shape, and sometimes they would 
not work at all 

The chauffeur, ever ready to risk his neck on the 
new design, would try out with reckless zeal experi 
mental vehicles which ordinary riders would not dare 
to push to full speed Mishaps occurred, of course, 
but they only seemed to sharpen his appetite for test- 
ing new machines and identifying himself with the 
latest type. 

The debt owed by maker and tourist to the racing 
chauffeur is similar in proportion to the credit due 
bicycle racing men for bringing the bicycle to its pres- 
ent marvelous basis of mechanical perfection. 

No speed performance in which man ever partook 
compares with that of the automobile It is much 
more fascinating than railroad locomotive speeding, 
and, as far as road racing is concerned, useful in 
calling public attention to the scandalous state of 
our roads and highwa 

In order to give a correct idea of what has been 
accomplished in this country in automobile racing of 
various kinds we append the following tables, which 
present the carefully-revised authentic times of ac- 
cepted road, track and straightaway automobile rec 
ords. Many of them are world records 

TRACK RECORDS 
Gasoline Vehicles 
Best Mile Performances 

06 2-5—Winton, Detroit, October 24, 1901. 
06 4-5—Fournier, Yonkers, October 10, 1901. 
:12—Keene, Yonkers, November 1, 1901 
:13 2-5—Bostwick, Yonkers, October 10, 1901 
16%, Vanderbilt, Providence, October 9, 1901 


et ett 


From 1 to 24 Miles 
1 mile, 1:06 4-5—Winton, Detroit, October 24, 1901; 


2 miles, 2:13 4-5; 3 miles, 3:201-5; 4 miles, 4:271-5; 
5 miles, 5:334-5; 6 miles, 6:404-5; 7 miles, 7:471-5; 


8 miles, 8:543-5; 9 miles, 10:01 2-5; 10 miles, 11:09. 
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11 miles, 14:02 2-5—Bostwick, Yonkers, October 8, 
1901; 12 miles, 15:21; 18 miles, 16:38 4-5 

14 miles, 17:55 3-5—Fournier, Fort Erie, September 
6, 1901; 15 miles, 19:104-5; 16 miles, 20:244-5; 17 
mile 21:40 4-5; 18 miles, 22:56 4-5; 19 miles, 24:12 2-5; 
20 miles, 25:25 2-5; 21 miles, 26:42; 22 miles, 27:57; 





23 miles, 29:12; 24 miles, 30:28 4-5; 25 miles, 31:44 1-5. 
0) miles 1:17:50 Vinton, Chicago, September, 
LYOU 
Steam Vehicles 
1 mile, 1:22 1-5—H. L. Hibbard, Joliet, Ill., October 
19, 1901 
miles, 4:16 2-5—W. L. Hibbard, Guttenburg, Sep- 
tember 18, 1900 
miles, 6:20—J. W. Howard, Newport, August 19, 
L800 
miles, 9:40 3-5—G. C. Cannon, Providence, October 
7 1901 
10 miles, 20:49—S. T. Davis, Trenton, September 24, 
1900 
Elect Vehicles 
1 mile, 1:46—A. L. Riker, Guttenburg, August 18, 
1900 
» mile 10:44—A. L. Riker, Newport, September 6, 
L800 
ROAD RECORDS 
Gasoline Vehicles 
25 miles, 1:06:42—Alexander Fisher, Long Islana, 
April 14, 1900 
10 miles, 1:33:32—E. B. Shaw, Chicago-Joliet, Octo- 
ber 18, 1901 
50 miles, 2:30:01—Alexander Fisher, Long Island, 
April 14, 1900 
700 miles, 3 days 20 min.—A. T. Winton, Cleveland 
to New York, November 1 to 4, 1900. Actual running 
time, 38% hours 
Steam Vehicles 
25 miles, 58:13—S. T. Davis, Jr., Long Island, April 
14, 1900; 50 miles, 2:18:27 
Electric Vehicles 
25 miles, 1:00:36—A. L. Riker, Long Island, April 
14 1900 50 miles, 2:03:30 
MOTOCYCLI TRACK RECORDS 
Votor Bicycle 
1 mile, 1:122-5—A. Champion, Vailsburg, N. J., 


October 27, 1901; 2 miles, 2:311-5; 3 miles, 3:47 2-5; 


t miles, 5:05 1-5; 5 miles, 6:221-5; 10 miles, 12 
Wotor Tandem 

L mile 1:18 1-5—Henshaw and Hedstrom, Buffalo, 

August 1 1901; 2 miles, 2:36 4-5; 3 miles, 3:581-5 

{ miles, 5:20 3-5—Crookes-Scherer, Philadelphia, Sep 


tember 1, 1900 


5 miles, 6:44—Henshaw and Hedstrom, Buffalo, 
August 13, 1901; 6 miles, 8:044-5; 7 miles, 9:25; 8 
miles, 10:45; 9 miles, 12:05; 10 miles, 13:22 


»>°o 


11 miles, 16:23 2-5—Miller-Judge, Cleveland, May 


30, 1900 12 miles, 17:56 13 miles, 19:27 2-25 14 


miles, 20:27; 15 miles, 22:22 2-5 
16 miles, 24:59 3-5—Miller-Judge, Baltimore, Md., 
September 7, 1899; 17 miles, 26:352-5; 18 miles, 


27:08 2-5; 19 mile 29:40; 20 miles, 31:103-5 
21 miles, 33:25 1-5—Miller-Judge, Manhattan Beach, 
N. Y., September 4, 1899; 22 miles, 34:56 2-5; 23 miles, 


24 miles, 38:11 2-5—Miller-Judge, Baltimore, Md., 

September 22, 1899; 25 miles, 39:46 1-5 
Motor Tricycle 

1 mile, 1:183-5—A. Champion, Chicago, September 
$9 1-5. 

10 miles, 13:374.—Kenneth Skinner, Providence, R. 
I., October 18, 1901 

44% miles, 1 hour—Kenneth Skinner, Providence, 
R. I., September 4, 1901; 50 miles, 1:07:10% 


25, 1900: 5 miles, 6 


ONE MILE STRACGHTAWAY WORLD'S RECORD. 
Special road record made on the Ocean Boulevard, 
Brooklyn, New York city, November 16, 1901. 


Gasoline 


| PST ETT TT Ter Oe 0:51 4-5 
Electric. 
i. Tis TE ko Cha Ce danae He Oeeeaee 1:03 
Steam. 
ee ee ee 1:15 
H. W. 


- — — 
New Poems by Sappho, 

Dr. Schubert, of the Egyptian Section of the Royal 
Museum, Berlin, claims to have discovered in the 
papyri recently added to the collection of the museum, 
several entirely unknown poems from the Fifth Book 
of Sappho. According to the German authority from 
which our information is obtained the manuscript 
dates from the sixth or seventh century, and is not 
in very good condition. The discoverer has been able 
to decipher two of the poems, one of which describes 
the poetess of Mytilene comforting a departing pupil. 
Another is addressed to a former pupil who had re 
moved to Lydia. The poems are said to show new 
metrical combinations. 
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SOMETHING ABOUT PELICANS. 
BY M. ©, FREDERICK, 

A few years ago pelicans were quite common along 
{he ocean front at Santa Barbara, Cal. Habitues of the 
watching their slow, 
neasured flight as they carefully scanned the water 
fifteen to twenty-five feet beneath, for now and then 


peach took great pleasure in 


there was a sudden folding of a pair of wings, a down- 
ward plunge with the speed of an arrow, head first, 
into the sea, the unerring marksman reappearing 
in a moment and floating on the waves long enough 
to reveal a glimpse of a fish gliding down his 
capacious gullet, and to shake the water from his 
disheveled plumage 

These interesting birds did not remain long 
after they became the target for so-called sports- 
men, and for some reason have never returned to 
any extent. 

The pelican seems to be a very good-disposi- 
tioned creature—large and awkward and amiable, 
like a young mastiff or baby elephant; yet the 
following incident, so opposite to pelican nature, 
shows that he, too, is capable of manifesting de- 
cidedly opposite traits 

At Goleta, near 
stricken cries of a 


terror- 
nineteen-months’ old child 
brought the frightened women of the family to 
the rescue. A huge pelican had attacked the little 
one, who had been playing in the chicken yard, 


Santa Barbara, the 


and, with wings extended, was in angry pursuit, 

making vicious thrusts at the child’s head. The 

great bird made no effort to escape, but pugnaciously 
stood its ground, even when the women returned after 
taking the baby to a place of safety, and fought until 
they succeeded in capturing it. It measured eight 
feet from tip to tip 
strange misconduct, as it was not hurt in any way 


No explanation is offered for its 


and there was no apparent reason for its unheard-of 
escapade 

A white pelican has for 
fisherman's family at Santa Barbara. So remarkable 


years been the pet of a 


is he for his intelligence that tourists go to see and 


photograph “Larco’s pelican” as one of the sights of 


the city. This one was captured inland, 
white pelicans preferring fresh water to 
salt. The eyes are surrounded by lemon 


yellow and the pouch is orange colored. 
Ordinarily the pouch is so contracted that 
there is little that is noticeable about it 
until the mouth is opened; and then only 
when he wishes to expand it for some pur 
pose. The flexible frame suggests rattan, 
and the two sides remain parallel or bow 
out at the will of the owner, who adjusts 
it to any width occasion may require. The 
pouch itself, soft as undressed kid, is thin 
and elastic and capable of great distention. 
makes a sound like the 
grunting of a pig When he 
wishes to pick up a stick or other object 


Occasionally he 


suppressed 


the side of the head is turned down to the 
ground, so the object is grasped lengthwise 
instead of in the ordinary way 

When he yawns—he is as fond of an after- 
the neck rests 
along the back and the bill upon it, like 
a collapsed letter S. The upper mandible 
rises high in air, there is a flash of yellow 
as the pouch widens and rises like a big bubble, it 
vanishes as quickly and all is over. This remarkable 
appearance is caused by the pouch turning backward 


dinner nap as any gourmand 


(or wrong side out) over the neck and breast. 

Jim is a sociable fellow, and fondles friends and 
Strangers alike, when the latter will permit it, by 
taking their arm, hand or leg repeatedly between his 
mandibles. His grip is not strong, but there is a 
Strong, sharp hook on the end of the beak that inspires 
caution. 

He manifests surprising aptitude in learning the 
little tricks taught him, and is generally willing to 
show off for company At the call of his name he 
responds as readily as a dog, and is as ready to join 
This 
is accomplished by extending the pouch to just the 


in a frolic, catching a ball with great dexterity. 


required width, so the ball is as easily held as if caught 
in a shallow bag 

A favorite trick is to stand motionless while the 
ball or a pebble is being balanced on his “nose,” and 
then with a quick toss catch it in his mouth. 

The human traits of desire for approbation, and 
jealousy, are displayed to a ludicrous degree, his friend 
and companion, the fox terrier, usually being the cause 
of these manifestations Not infrequently he admin 
isters a physical rebuke In these encounters the 
pelican generally comes off victorious, the dog pru 
dently retreating before the stabs of the long, sharp 
hook-tipped bill. 

Otherwise the two live on the most amicable terms 
The illustration shows them mounted on an old chair 
the pelican scratching the dog’s back—their favorite 
pastime. The satisfaction of the latter is evident from 
the expression of his face and from the way he leans 
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over toward the bird, one foot resting affectionately 
on the pelican’s foot. 

Repeated efforts have been made by the Larcos to 
domesticate the brown pelican, but while they become 
very tame they are as stupid as the white one is saga- 
cious, and can be taught nothing; and after a time 
they fly away with the wild pelicans and are seen no 


more—except the last one. For several years this 


one has left in the spring and returned in the fall, 





PELICAN AND DOG. 


His returns 


with occasional absences in the winter. 
are so often followed by a change of weather that he 
has come to be known as “Larco’s weather prophet,’ 
and the local papers duly announce his appearance as 
presaging a storm. This is accounted for by the as- 


sumption that fishing is poor during stormy weather, 
and the pelican knows there is plenty of fish at Larco's 
to be had for the asking. 

The last departure lasted seven months, and it was 
thought he had left permanently; but a few days ago 
he alighted in the fisherman's yard, and was as much 
at home as ever, accepting the familiarities of strangers 





WHITE AND BROWN PELICANS. 


as though he had been constantly associated with 
human beings 

The white pelican has never regarded the brown 
one with favor, though the latter is as friendly as the 
former will allow. The photograph of the two was 
taken just after the wanderer’s return, and is quite a 
character study in its way. 

The brown pelican is smaller and less graceful than 
the white (notwithstanding the contradictory evidence 
of the photograph). The color is brownish gray, or 
grayish brown, and is called either color. The neck is 





PELICAN'S POUCH EXPANDED. 
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white, head yellowish, pouch yellowish green with dull 
red at the throat, and the upper mandible with its 
large yellow hook has the appearance of having had 
a coat of bright red paint that has now become sadly 
weather-beaten. He makes a peculiar hissing sound 
and snaps his mandibles like castanets, 

— 4 0 - 
The Technical Chemistry School of Berlin, 
Technical education in Germany, as is well known, 
has been developed to a standard of excellence, 
far superior to that of any other of the great 
powers. The equipment is of the best; the 
curriculum is most extensive in range; the pro- 
fessors are the best procurable in the various 
subjects; and every inducement is offered to the 
pupils to become thoroughly intimate with certain 
phases of industry. Probably the Berlin Technical 

High School is the leading institution of this 
character in Germany, but it is only typical of 
similar institutions distributed over the German 

Empire. 
At the Berlin school, in the chemical section 
alone there are six fully qualified professors for 
the following branches of this science: Organic 
chemistry, inorganic chemistry, chemical technol 
ogy, metallurgy, electro-chemistry, and photo- 
chemistry. 
Further, there are six lecturers for the follow- 
ing branches: Chemistry of foods, including an- 
alytical and bacteriological methods; agricultural- 
chemical technology (sugar, beer, spirits, etc.); 
vegetable and animal fats, oils, etc., investigation of 
mineral oils and naphtha products; designing of chem- 
ical works and plants; architectural chemical tech- 
nology; physical chemistry, thermo-chemistry, etc. 
The comparatively new chair of photo-chemistry af 
fords instruction in spectral analysis, general pho 
tography, photo-chemistry, photographic optics, and 
the construction of photographic optical instruments. 

Finally twelve privat docents take the following 
branches: Electrolytic metallurgy; chemistry of 
foods; ceramics and mortar; chemistry of the growth 
of plants; investigation of oils, fats and naphtha, tech- 
nology of the proteines and albuminoids; re- 
petition of organic chemistry; special chem- 
istry of cement, lime, mortar, plaster, etc.; 
qualitative and quantitative analysis; aniline 
dyes; terpenes and camphors; and modern 
synthetic drugs 

The annual salaries of the qualified pro- 
fessors average $1,725. Various additions to 
the salaries may be granted by the Educa- 
tional Council for special services and re 
quirements; up to the present date $2,250 is 
the highest salary ever paid to any profes- 
sor of chemistry. They receive further one- 
fourth of the fees paid by students for lec- 
tures in chemistry, and $2.50 per term for 
every student occupied during the whole day 
in the chemical! laboratories. 
ditions, however, must not exceed $750 per 
annum for professors, docents, and privat 
docents. The professors, lecturers, and as 
sistants are permitted—in so far as it does 
not interfere with their regular duties—to 
private practical 








These ad- 


add to their incomes by 
work and expert opinions. 

The salaries of the assistants average $400 
per annum; those who have acted in this capacity for 
some time may rise to $600. All teachers being state 
officials, are entitled to pensions. 

In 1899 there were no fewer than 41 professors, 
lecturers, private lecturers and assistants to 278 stu- 
dents, or about one instructor to seven instructed. 
The average annual expenditure for new apparatus, 
instruments, repairs, etc., amounts to $8,625. 

—_——__—~ +. - 
The Current Supplement, 

The front page article of the current Surr_eMent, 
No. 1371, is a handsomely illustrated description of 
the Charleston Exposition. Of technical interest is 
a paper on the Paris Automobile Show, illustrated 
with clear engravings. 
lene generators will probably be welcomed at a time 
when acetylene is gradually widening its fleld. &. 
Price-Edwards presents the first installment of an 
essay on sound signals, which is of particular value 
in its relation to foghorns. M. Flammarion describes 
the Perseides as only he can describe them The 
discussion of the introduction of a universa! language, 
AMERICAN, 18 


A succinct discussion of acety- 


begun some time ago in the Scirentiri 
continued. The letters received show unusual appre- 
ciation of the possibilities as well as the difficulties 
of the use of such a language 

a 2 —__—— 

An official statement recently published regarding 
the American locomotives purchased by the Bavarian 
state railroads declares that so far from being unsatis- 
factory, as various Continental papers have stated, 
the American engines have proven themselves in many 
respects distinctly superior to those manufactured in 
Germany. 
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THE FUTURE OF PHOTOGRAPHY: AN EARLY 
PROPHECY BY ARAGO 


At the present time almost everyone makes photo 


graphs Photography is a universal pastime, but it 
is also a scientific process of marvelous power, and 
it can be 1id without exaggeration that it has trans 
formed many of the clences heretofore dependent 
upon observation, and introduced into them an almost 


automatic precision otherwise impossible This French 
discovery, the artist applications of which were at 
first the most prominent, now appears in its true light 
as one of the important achievements of the last 
century, which ha een so many This seems all the 
more true as one onsiders the great field openrd to 
it by the Roentgen rays, et and the extensive part 
that it still play imong things unexplained and un 
known. Scientifically the multitude of problems which 
it asks without answering offers to the physicists of 
the future one of the most interesting domains to be 
explored——one of those where they will make, without 
doubt, the most curious and decisive observations on 
the inmost essence of matter and of force; practically 
we lack only photography in colors, in the development 
of which we are, at present, at the period correspond 
ing to that of the daguerreotype in monochrome pho 
tograpliy Under these conditions there is considerable 
interest attached to the predictions made concerning 
photography at its beginning, some sixty years ago 
by one of the most brilliant scientific spirits of the 
past century the great Arago 

The report of 1839, an abstract of which we are about 
to give, is entitled Report made to the Chamber 
of Deputies on the Daguerreotype, a process invented 
by M. Daguerre for producing the images of nature 
obtained in the camera obscura rhis scientific re 
port was addressed to the Chamber, so that it would 
ass a law according a national recompense to Da 
guerre. in this report, where Daguerre’s process wa 
for the first time made public, Arago recalls at first 
the camera obscura, the invention of the Neapolitan 
Giovanni Porta, and the desire aroused immediately 


objects in this camera to see a means discuvered of 


in all those who had observed the reproduction « 


perpetuating it In the eyes of all adds he this 
was a dream destined for a place among the extrava 
gant conceptions of a Wilkins or a Cyrano de Bergerac 
The dream, nevertheless, has just been realized 

Taking up then the history of the subject, he re 
counts the first results obtained by Niepce in 1827 
results that seemed adapted only “to the photograph 
copying of engravings Niepee, who, as we know 
aliowed light to act on the bitumen of Judea, was 
obliged to make sun-exposures ten or twelve hours 
This rendered impossible the reproduction of even 
inanimate objects, as the shadows, in this interval of 
time, would pass from one side to the other The 
daguerreotype, the principle of which it is useless to 
recall, but the twe principal instruments of which we 
reproduce from the drawings of Arago, had just re 
alized an enormous progress 

rhe apparatus consisted of the sensitizing and 
developing boxes shown in Figs. 1 and 2 respectively 
rhe silvered copper plate was placed face downward 
on the supports, Ah, Fig. 1, and sensitized by fumes 
from pieces of iodine placed in the cup, e, which formed 
a coating of iodide of silver on it rhe exposure was 
then made and the plate developed by placing it in 
another box, Fig. 2, where it was exposed to the 
fumes of mercury at a temperature of 120 deg. to 130 
deg. F. The mercury was placed in the bottom of 
the box, P. and heated by the alcohol lamp, | rhe 
development was watched through the -window 
The plate was afterward fixed in a hyposulphite of 
soda solution 

“The rapidity of the method says Arago, “is per 
haps what will most astonish the public In fact 
scarcely ten or twelve minutes are needed in the dark 
days of winter to complete an exposure of a monument 
or a street scene In summer, with bright sunlight 
this time can be reduced one-half What would he 
have said at the one one-hundredth of a second ex 
posures of to-day? But the remark that follows is of 
still greater interest at the present moment rhe 
making of a duguerreotype does not include a single 
operation that cannot be learned by anybody It does 
not require any knowledge of drawing or any manual 
dexterity By conforming point by point to certain 
very simple directions there is no one who cannot suc 
ceed as certainly as M. Daguerre himself.” 

In the following note is also to be found a scientitic 
truth that is truly remarkabie “People will per 
haps have made thousands of beautiful daguerreoty pes 
before its mode of action will have been completely 
analyzed.’ Not thousands, but millions of photographs 
have already been made, and the essential principle of 
the process has not yet been determined, viz., the 
modification undergone by the iodide, the chloride. 
or the bromide of silver under the action of light—a 
modification that only becomes visible under the 
action of the developer 

Arago thought immediately of the reproduction of 
monuments in foreiga lands, of exact copies that the 


Scientific American 


Egyptian expedition could make of hieroglyphies after- 
ward destroyed. He indicates, along with Paul Dela- 
roche, the advantage that painters will have from 
photography (an advantage which of all the primitive 
hopes is the one the least realized, since it has brought 
us only those make-believe photo-chromos against 
which the true artists have reacted by impressionism ) ; 





BARK 
Fig. 1,—SENSITIZING THE DAGUERREOTYPE PLATE. 


he asks but two principal questions (which make us 


smile to-day)—-whether photographic methods will be 


come common, and whether they can be applied to 
portraiture 

Replying to the first he remarks that the plate usec 
by Daguerre is a trifle cumbersome, and that it might 
be preferable to have sensitive paper, as Daguerre 
had thought of at first In connection with this, we 
know what have been the successive steps surmounted 


n obtaining a proper support for the sensitive sur- 


face; plates of copper coated with silver, waxed paper, 
glass, and, finally, celluloid film The numerous de 
fects of this last substance as it is manufactured to-day, 
the constant failures that it occasions by its rapid 
decomposition, by the difficulty of handling it, etc 
and the fatigue that it causes when developing it, 
make it much to be hoped that some one will soon 
discover the photographic paper dreamed of at first 
by Daguerre 

The price of daguerreotype plates is equally curious 
to recall; it ranged from 60 to 80 cents per plate 
Here, too, is another amusing passage: “They delude 
themselves—those who, but recently, when about to 
set out on a journey, declare they wish to make use 
of the different times when the stage is ascending hills 
to take pictures of the surrounding country. A person 
is no less deceived when, struck by the curious results 
obtained in reproducing pages and engravings from 
very old works, he dreams of the reproduction and 
multiplication of photographs by lithographic meth- 
ods.” What would Arago have thought if he could 
have been transported into Switzerland in 1901,’ in 
the midst of the army of hand cameras, which operate 





Fig. 2.—DEVELOPING A DAGUERREOTYPE WITH 
MERCURY FUMES. 


even on trains in motion (it is true that the movement 
of Swiss trains is majestic), in the midst of misses 
and friuleins who send home souvenirs on postal cards 
illustrated by photographs? The following reflection, 
however, counteracts the disappointment that this 
future causes him: “But it should be remembered that 
when observers apply a new instrument to the study of 
nature, what they .% pe to obtain is relatively small 
compared to the succession of discoveries of which 
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it becomes the origin. For this reason it is on the 
unforeseen that one must especially count.” 

As for portrait photography, this is what Arago said 
of it: “In general, we are scarcely disposed to admit 
that one_will ever be able to use the same instrument 
to make portraits The problem contains, in fact, two 
problems apparently irreconcilable. In order that the 
image may be obtained quickly, that is, within the 
four or five minutes that the person posing must re 
main immovable, it is necessary that this person sit 
in bright sunlight But such a bright light causes 
the most impassive person to wink and squint involun- 
tarily.”” And he then tells how Daguerre in some meas 
ure got around this difficulty by interposing a blue 
screen 

The scientific side of the question naturally appealed 
to Arago He mentions immediately the possibility 
of making photographs of the moon, of studying the 
rays of the spectrum, et« but what he says about 
photography in colors is particularly interesting, since 
in that lies for us the problem of the future 

“The question has been asked he says, “whether 
we will ever be able to reproduce colors by the daguer 
reotype This problem will be solved the day 
some one discovers a substance that the red rays color 
red, the yellow rays yellow, the blue rays blue, ete 
M. Niepce has already described effects of this nature 
where, in my opinion the phenomenon of light inter 
ference in thin films plays a certain role [this is thx 
principle of the great discovery of M. Lippman]. Per 
haps he has accomplished the same with red and violet 
as Seebeck obtained simultaneously on chloride of 
M. Quetelet has 


just sent me a letter in which Sir John herschel 


silver, at two ends of the spectrum 


announces that his sensitive paper, after having been 
exposed to a very brilliant spectrum, showed all the 
prismatic colors with the exception of red In the 
face of these facts it would be hazardous to affirm that 
the natural colors of objects will never be reproduced 
in the photographic image 

We have with us to-day, sixty years after, the same 
problem. We can produce, by a prolonged exposure, 
veritable colored and fixed daguerreotypes, but the 
color can be seen only by holding them at a certain 
angle and the plates are not susceptible to the obtain 
ing of multiple prints. This is about the point to 
which photography had advanced in 1839 
the next half century will give us real photography 


Perhaps 


in colors; that is, the direct and complete fixing of 
the colored image as it is seen on the ground glaes 
of the camera La Nature 
~ —>_— + - —__—_—— 
Mydraulic Plant at Vizzola, Italy. 

The hydraulic plant of Vizzola, which already dis 
tributes more than 15,000 horse power for lighting, 
traction and electrolytic industries is the most im 
portant installation which has been made in Italy up 
to the present time The abundant waters of the 
Tessin, from the point where it leaves the Lago Mag- 
giore to its confluence with the Po, were long used for 
irrigation, but until recently no attempt had been 
made to utilize their fall, which is considerable, for 
the production of light and power. A project had been 
set on foot as early as 1889 in connection with the 
Villoresi irrigation canal which provided for utilizing 
about 40,000 horse power, and in 1896 the Italian com 
pany obtained an authorization from the government 
which would allow of the development of this project 
and give them a fall of 75 to 90 feet In the winter 
of 1898 the work upon the hydraulic installation was 
begun by the Lombard company and their great under 
taking was brought to a successful end after more than 
a year’s work. The mechanical and electrical par! 
of the plant have also been well carried out. The 
machinery building, which is erected near Vizzola, con 
tains a plant which will produce 23,000 horse power 
when working at full load. There are 10 generating 
groups, all alike, each being made up of a horizonta! 
turbine directly connected to a dynamo; each group 
has a capacity of 2,200 horse powe1 There are also 
a number of smaller turbine groups for use as ex 
citers, et« The large turbines have been built by an 
Italian firm, Riva, Monneret & Co., of Milan, and the 
electric outfit has been installed by the Schuckert com- 
pany. The triphase current leaves the station at a ten- 
sion of 11,000 volts, and is carried by 24 main feeders 
to the distribution circuits for lighting and power, 
which have a total developed length of 90 miles 
These circuits supply all the neighboring region. The 
present distribution of energy from the Vizzola plant 
has reached 15,000 horse power, and is continually on 
the increase. It is estimated that by using hydraulic 
power this plant makes a yearly saving of $500,000 

>-+o —_— 
A Moth’s Kuife, 

The Entomologist describes a peculiar instrument 
by means of which the silk-producing moths of the 
Australian genus Antherwa cut their way out of theit 
hard cocoons rhe instrument “is a short, hard, black, 
and curved thorn ituated in the thick joints at the 
base of the forewings, one on each side. In a rubbed 
specimen the thorn is easily discernible; but in @ 
good one it is concealed among the dense scales.” 
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RECENTLY PATENTED INVENTIONS. 


Electrical Apparatus, 
ELECTRIC LAMP.—W. McConneiu, Brook 
lyn, N. Y. The lamp or torch is of the class 


varried in the 
lies in a 
intermittent or 


hand or pocket, 
cireuit-closer, by 
flash light 


designed to be 
invention 
which an 


and the 
means of 


may be produced, or the circuit held closed for 
any desired length of time The lamp com- |} 
prises a body portion containing an electric 


cell and a lamp in connection with 


the cell A spring-plate on the body has elec- 
trical connection with the other pole of the 
cell and is adapted to be engaged by a keeper- 
plate having connec tion with the lamp 
“Mechanical Devices. 
MACHIND FOR MAKING PIPE.—J. H. 
Marrin and LD. OrMAND, Riverside, Cal Two 
patents have been granted to these inventors 


for a machine of this kind. The inventions re- 
late to apparatus for making pipe of plastic 
material, such as asphalt In the first inven- 
tion, the asphalt is fed into an annular revol- 


uble mold 


the mat 


Stamps working therein pack 
railers attached to the 


elevation with 


rial down, and 


stamps keep them at the proper 


respect to the upper end of the pipe section. 
rhe seconu machine is designed for making 
continuous lengths of vipe, such piping being 
adapted particularly for use in conduits or 
trenches carrying electrical wire The plastic 


material is placed in a and 
ally 


chine 


hoppe! 
into the throat of the 
starting the motor, the 
throat 


automat 
ma 
plastic 


pushed down 

Upon 
around 
part of the casing. 
piping, and as the 
action of a plunger 


material is pushed out from the 


a core and within the 


This 
piping sets or 


rear 
forms a continuous 


hardens, the 


causes the entire machine to be pushed for- 
ward 
COAL-WASHER AND ORE-CONCENTRA 


TOR a. & 4 
cipro ating 
given to the 


Asheville, N. C. A re 
and a 


AMPRELI 


motion percussive action is 


pan to cause the separation of 


more dense stuff and the less dense stuff into 
two principal layers rhe top layer is floated 
away by the escaping water and is discharged 
over the tail end of the pan into a sluice, 
while the lower layer or more dense stuff is 
discharged at the head of the pan 

MACHINE FOR MAKING COMPOUND PA 
PER ‘ I’. Brown, Comstocks Bridge, Conn 
The machine is designed for pasting together 
two webs of paper during the process of manu 
facture, and comprises a plurality of press 
rolis arranged in the form of a hollow square 


in which is located a paste roll for applying 
paste to one of the webs before they are pressed | 
together 

PROPELLEI GEAR G WwW 


t GARDINER, 
Philadelphia, Pa rhe 


propeller gear com 
prises a frame arranged in a trunk formed in 
the vessel and adapted to be lowered below the 
bottom of the vessel rhe invention is appli 


cable to boats of all kinds, and if applied to a| 


trunk 


enlarged so as to 


centerboard vessel, the the cen 


terboard 


carrying 


may be receive also 


the propeller gear and one or more center 
boards 
ROCKER ATTACHMENT FOR SEWING- 


MACHINE rREADLES Fr P. 


Greenville, Ky he 


HARRIS, 


physical exertion re 


quired for operating the ordinary sewing-ma 


chine treadle is greatly reduced by using the 
rocker attachment here described A foot 
rocker is mounted on the treadle, being held 
thereto by springs which tend to keep it bal 
anced When pressure is brought to bear on 


the toe or heel of the rocker, the power must 
be conveyed to the treadle through these 
springs, thus giving an elastic motion free 
from any sudden strain 

RAKING DEVICE FOR FURNACE 
GRATES.—J. C. McDonaLp and M. BRENNAN, 


Sidney, N. Y 
frame 


rhe 
located 


device raking 
and 


adapted to pass be 


comprises a 


normally under the grate 


provided with spaced bars 


tween the grate bars A crank shaft is con- 
nected to one end of the rocking frame, which 
gives the frame an up-and-down swinging and 
lengthwise-traveling motion between the grate 


bars. 


Vehicles and Their Accessories. 
WHEEL.—A. A. VEREL, Glasgow, Scotland. 


The distinguishing feature of this wheel is 
found in an outer rim held to the hub by 
spokes passing through slots in an inner rim, 
Tension and compression springs are applied 
to the inner ends of the spokes, and interpose 
between them and the hub 

TRUCK.—E. 8S. Perkins, Auburn, Logan 
county, Ky The truck comprises a bed or 
platform provided with an opening, into and 


out of 
movable 
celve or 


which a platform section is 

rhis se 
deliver 
being desirable 


vertically 
raised to re 
different heights, this 
truck is used for bag 
with railroads 


tion may be 
goods at 
when the 
freight in 
commercial 

WAGON GEAR.—J 
The invention 
tating the 
other 


gage or 
or in 


connection 
houses 

Colo. 
facili 


Austin, Pitkin, 


relates to mechanism for 


starting movement of wagons or 


vehicles It 


consists in a great con 
nected directly with the team and arranged to 
act directly on the wheels so as to impart 


turning wn 
gear is 
and the 


iovement thereto, after which the 


automatically thrown out of action, 
vehicle is 

MEANS FOR SECI 
TO WHEELS.—W. F 


‘and 


drawn in the usual 
RING EI 


WILLIAMS 


manner 

ASTIC TIRES 
London, Eng 

employed for se-| 


Improved means are 


one pole of | 


| which 
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curing elastie tires to the rim of a wheel by 
bands. The invention consists essentially of 
a combined tension screw and worm gear, the 
| latter acting as a nut to apply the requisite 
tension to the screw. The tension screw is 
curved approximately to the curvature of the 
wheel rim, and is provided with a hook or other 
means of making detachable engagement with 
one end of the holding-on band, the other end 
| of which is fixed. 
WHEEL FOR VE 
BOROUGH, Snaresbrook, 


HICL 
England. 


E S.—H. 
The 


EDEN 
inven- 


|} tion relates to wooden wheels of field guns, 
wagons or other vehicles, and provides for 
readily tightening up the wheel when the 
| fellies and spokes become loose. The wheel has 
its rim coned in opposite directions on the 
| external circumference. An outer encircling 


tire-band forms the tread of the wheel, and two 
opposed series of segmental wedges 
cated between the rim and the tire 
wedges being oppositely coned on their internal 
with the 


Transverse 


are lo 
baad, these 
circumference 
the wheel 
adapted to draw 
toward each other 


to correspond circum 


ference of rim bolts are 


the outwardly coned segments 


with a wedge-like action, so 


as to take up all slack 

VEHICLE ATTACHMENT.—W P Len, 
Fairfax, Minn. The purpose of the invention 
s to provide an attachment for single-horse 
vehicles which will enable the wheels to run 
in the beaten track, while the horse may travel 
at one side of the center of the road in one of 
the tracks made by a double team of horses 
The thills are attached to the front axle at one 


side of the In order 
the non-uniform draft which 


the 


enter to compensate for 


this arrangements 
traasmits to axle, a 


compensating spring 


is provided 





Miscellaneous Inventions, 
STAMP PAD E. G. Woopy New York, 
N. ¥ With the usual form of stamping pad 
constructed of felt, at certain especially 
in warm weather, an quantity of 


times, 
unnecessary 


ink rises to the surface, resulting In a blurred 
and imperfect impression In this pad a prac 
tically uniform surface thickness is at all times 
maintained rhe stamp pad consists of open 


grained wood impregnated with ink and having 


a rough surface which serves to insure an even 


distribution of the Ink 

BED SPRING Fr. Morne, Sheffield, lowa 
The object of the invention is to provide a bed 
spring that may be’readily adjusted to bed 
steads of different sizes and may be quickly 
taken apart and packed in a smal! space rhe 
frame of the bed-spring comprises side rails of 


tubular metal threaded at their ends into cor 
ner castings The head and foot rails consist 
| of pairs of bars Rollers or tubes are mounted 


on these bars If it be desired to widen the 


frame, it tube 
plates 

head 
underneath 


is merely necessary to add short 
rhe 


over the 


metal 
the 


sections springs consist of 


pass rollers at and 


and whose ends 


with 


foot of the frame, 
are connected 
springs 
WASH BOILER 
(, SONNEBORN, Laporte, 
lifting 
arranged 


one another by helical 
ATTACHMENTS 
Ind. The 
from a 
lifting the 
portion of the wa 


Mary 
device is de 
clothes wash 
that 


squeeze a 


signed for 
and 
it will 
ter out of the 


boiler, 


is so upon device 


operate to 


clothes, after which it may be 


suspended from an attachment on the boilet 


draining 


STRETCHER J 


to permit 


CARPET WHIKEHART 


Zanesville, Ohio The stretcher has a longi 
| tudinal member provided at one end with a 
metallic claw Pivoted to the other end is a 
lever which rests at one end on the floor and 
has pivoted to its other end the stretching 
lever. This lever has a handle and terminates 
at its lower end in a cross bar provided with 


teeth By pressing down on the handle these 


teeth are caused to force the carpet toward 
the anchor claw 4 ratchet bar holds all the 
parts in the position they assume when the 


handle 
FENCE 
SPACHER, 


is depressed 

JACK.—-L. C. KELLY 
Charlotte, Mich. The 
of the invention is to provide improved details 
for a jack which will keep the 
wires of the fence taut and compensate for the 


and CC. BE. Am 


leading object 


fence carrying 


shortening of these when twisted 


upright 


general wires 


to retain pickets in spaced position 


thereon 
GRADER.—J. Baciry 
apparatus is adapted for 


Wash rhe 
hauling 


Tacoma, 


scraping and 


earth in grading, and is also applicable in 
ditching and dredging It has vertical side 
| plates rigidly connected together A rear end 
plate extends between the side plates and ts 
curved around a horizontal axis presenting the 


concave side to the front of the grader to form 


a bucket Blades are fastened along each edge 
of the bucket 

ARTIFICIAL DENTURE A. F. Cogswe., 
Crete, Neb. The invention relates to artificial 


crowns for 
metallic 
tooth, in connection 
anchor stud 
the crown tooth and 


natural roots of teeth and provides 
backing for the wearing surface of the 
also, this backing, an 
This stud extends 


with 
through 
the canal in 


post or 


is anchored in 


the root to which the crown is applied The 
metallic backing and the stud are separable 
from the crewn so that the latter can be con 


veniently ground to seccurately Ot 


the 


upon the 


outer end of root 


NOTE. 
furnished by 


Copies of any of these patents will be 
Munn & Co, for ten 
Please state the name of the patentee, 


the invention, and date of this puper. 


cents each 
title of 








| Business and Personal Wants. 


READ THIS COLUMN CAREFUBLY.—You 
wili tind inquiris for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once «nd we wili 
send you the name and address of the party desir- 
ing the mformation. In every case It is neces- 
sary to give the number of the inquiry, 


MUNN & CO, 





Marine lron Works. Chicago. 
In wiry No. 2370. 


able 


Catalogue free. 
For manufacturers of malie- 


Motor Vehicles. Duryea Power Co., Reading, Pa. 


Inquiry No. 2371. 


ehinery 
*t. 8.” Metal Polish. 


uquiry No. 2372. 
making machinery. 


WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
Inquiry No. 2373.—For dealers in asbestos paper. 


For makers of laundry ma- 


Indianapolis. Samples free. 


For manufacturers of match- 


Stove, range and heater castings. 
Puillipsburg, New Jersey. 


Inquiry No, 2374. 


loons of large size. 


Atlantic Foundry, 


For dealers in ascending bal- 


W ANTED. 
Have capital. 


Inquiry Neo. 2375.—For makers of cheap thin me- 
tal which car be bent by the fingers. 


Sole agency, lL acific coast, 
Box 8&6, Fresno, Cal. 


good article. 


For SALR.—A valuab'e patent for the right parties. 
Address Profit, Box 773, New York. 
Inquiry No. 2376.—For a machine for pasting 








pas or pasteboard together. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co., Box lj, Montpelier, Vt. 
quiry No. 2377.—For manufacturers or dealers 
in machines for lapidary work, slitting saws, table laps, 
ete 
Rigs that Run. Hydrocarbon 
Louis Motor Carriage Co 


system. 
, St. Louis, Mo. 


Write &t, 





Inquiry Ne. 2378. —For dealers in lamps and cook- 
ing stoves using carbureted alcohol of @ 0. P., specific 
aravity 818 to Ai. 

Metal Stamping Co., Niagara Falls, 
forms sheet, 


N. Y., 
bar, rod, or wire any shape. 


tnaulrs No. 2379. 


ton seed 


cuts and 


For a planter for planting cot- 


Specialty salesman for late up-to-date inventions, etc, 
Address A. W. Kirkpatrick, Greeneville, Tenn. 

Inquiry No. 2280,—For parties 
Steam turbines of 5h. p. and less, 

Are looking for anything in 
Write Tucker Bicycle Woodwork Co., 


Inquiry No, 2381, 
stamps on letters 


making small 


you bent woodwork ? 
Urbana, Obio 
For a machine for placing 
WANTED 
countries 
New York 


A tirm to se | valuable patents to foreign 
on commission. Address Patents, Box 173, 


Inquiry No. 2382.—For parties to undertake the 
manufacture of an improved thread-cutting die 

We design and build special and automatic machinery 
for all purposes. The Amstutz-Osborn Company, Cleve- 
land, Obie. 


Inquiry Ne. 2283.—For 


nium hooks 


manufacturers of alumi 


Automobiles built to drawings and special work done 
The Garvin Machine Co., M9 
New York. 


Inquiry No. 2384.—For machinery for 
blue-print or other sensitive surface papers 


promptly Varick, cor 


Spring Streets 


coating 


IDEAS DEVELOPED — Designing, draughting machine 
work for inventors and others. Charles EB. Hadley, 584 
Hudson Street, New York 

Enquiry No. 2385. 


motor 


For manufacturers of spring 
Factory room with power, steam, good 
light Chas. F. Kilburn, S4, 86, 68 
Mechanic Street, Newark, N. J. 


eager No. 2386.—For manufacturers of springs 
bodies of automobiles and vehicles 


elevator, ete.; 
also storage room. 





WANTED. — Partner to 
Foreign 


Inventor, 


finance several 
patents to 
Cygnet, Ohio 


inventions, 
and domestic Address 
Box 81, 

Inquiry Ne. 2387. 
and tin cooking utensils. 


secure, 


For dealers in granite-steel 


For SALE.—To party direct, 
on folding umbrellas 
M. R. Studams, Bridgeton, N. J. 


Inquiry Ne. 2388.—For 
rubber of different thicknesse 


for cash. patent 608.1% 
No selling agencies need answer 


dealers in uncured sheet 
and degrees of softness 





Manufacturers 0 articles, stan ping 
light machinery. Quadrigu Manufacturing (om- 
18 South Canal Street, Chicago. 


dies, 


patent 
tools, 
pany, 


Inquiry No. 2389. 
mixing machines 


For manutacturers of mortar 


Patents developed and manufactured, dies, 
tools, metal stamping and screw machine work, 
Noveity Works Co., 43-47 8. Canal St., Chicago. 
Inquiry No, 2390,—For a portable machine for 
extracting hemp fiber from the hemp plant. 


special 
Metal 





ELectTrRic DRY BATTERY.—Manufacturers submit 
free samples with casting qualities. Quote prices for 
quantities. Darling Motor Company, Chicora, Pa. 

Inauiry No. 2391. 
sticky fly paper 

The celebrated “ Hornsby-Akroyd” Patent Safety Oi) 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Kast 8th Street, New York. 


Inquiry No, 2392. 
braid asbestos wire. 


For machinery for making 


For manufacturers of double- 
The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkina 
By mail, %. Munn & Co., publishers. 41 Broadway. N. ¥ 
iry No. 2393. 


sheet form 





For parties to spin asbestos tn 


Wanted 


ters, 


Revolutionary Documents 
Journals, Prints, Washington Portraita, Early 
American Liustrated Magazines, Correspondence Soli 
Address (. A. M. Box 773, New York 

Inquiry No. 2394.—For machinery for weaving 


or knitting elastic patches for stockings, also under- 
wear 


PATENT 
mator for 


Autograph Let 


cited 


FOR SALE ON ROYVALTY.—Domestic 
Effective. odorless, 
Address K. 8 


Chicago, I 


cre 
household garbage. 
garbage 
152 Knat Division Street 
Inquiry Ne. 2395. 


ing carpets by 


cheap 
Nowlan 


disposes of all daily 


For machinery us« 
air-blast exhaust fan 


d for clean- 


LAUNCH DesIGgNs 
SALE 


AND WORKING 
Special designs made to order 


DRAWINGS FOR 


booklet of designs of modern gasoline launches 


Harry J. Perkins, Naval Architect 
Grand Rapids, Mich 
Inquiry No. 2396.—For makers of lawn mower 


ermders. 





Send stamp for | 


| 





IN IDEX OF 


INVENTIONS 


For which Letters Patent of the 


United States were Issued 
for the Week Ending 


April 1, 1902, 


AND BACH BEARING THAT DAT! 


[See note at end of list about copies of these pateni 





Account device, 


manifolding, C. Ormaby... 
—— De 


Roussy de Sales & GQueug 








MOM cencreer eee eeseeresersecsseses 
Acid other of cinchona alkaloids, su 
TRIM nwtsvensodedsrevscvcdcossios 
Adding and subtracting mac hine, W. A 
Adding machine, C. . ere 
Advertising wagon, J. Leightham....... . 
Air brake, pistons, holding tool, for, J. 
RLOUUROR  cccvsdsspeetecsans cevectiiona 
Alr compre seor regulating device, Sergeant 
& Prellwits ........ oe eee 
Amalgamator, B. J. Kime ....... 
Apron fastener, storm, C. C. Laros sHeoad 
Arch es concrete, W. ©, Parm 
ley 


Armature coil, ‘A Fr 
Assayer's furnace, 
relasue 


Batchelder. .. 
Lonergan & 


Calk ins, 











Assaying furnace, A. ©. Calkins . 
Automobile, BE. J. Pennington ee 
Automobile, W. E. Trufant . 
Automobile condenser, E. | Pennington... 
Badge and pencil holder, combined, J. A, 

Mangold neankeses watt eet te eveee 
Bag. See Feed ‘bag 


Bag for remedial applications, F. C. Holmes 
Baling machine, cotton, BE. Mots 
Baling press for cotton, ete., 
Werner oseens 
Bailing press, roller i 
Ball. See Golf ball, 
Balling machine, W. 
Band fastener, G. P. Rasck 
Battery plate separator, J. K 
Rearing, ball, B. D. Ward . 
Beating wine, FE. Jone 
Bed, intereonvertible couch, 
Redstead, 8. EK. Claussen.. 
Bicycle gear, |. W. Keithley 
Biscuits, ete apparatus for auto vatically 
coating, aes & Carr " 
Boat, ete., life, oT” PRP 
Roller fue, detachable, J. F. Drake 
Boiler furnac steam, Peabody & Jobn 


Harvey & 


J. Faulkner 
Playing ball 
Fleming 








Pumpelly.. 















Bolt anchor, ©. Palmer ‘ Ht 

Boring tool, J. Gray, Sr ° 

Bottles, ete., stopper for, G. Koeh 

Box, W. J. Harrison i “e 

Brake slack adjuster, H. A. Wahle rt. . 
696,921 to 606,523, 

ae B casas adjuster, railway, H. A. Wah 

le err 

Bridge wee Fr. LL. Pleck 

Broiler or toaster, BE. B. Lydick 

Brooch, Pollard 

Broom holder, H. Blome 

Brush, J. M. Chambers 

Brush, bath, W. : MeMechan 

Brush machine, H, M, Schwarts. 





Brush, polishing, W. Dixon 

Bucket and operating mechanisin, 
shell, F. BE. Hulett 

Burtal casket, C. HH, Hiser 

Burnet See Hydrocarbon burner 

Buttonhole machine, R Thomaon. 





Buttonhole stitching machine, R. W. Them 
son eee 

Button making machi M. Garbell.... 

Button, separable trousers, A. Luethi 


Cam fastening for amp mill shafta, KB. A, 
Blanton, Jr. e . 





Camera, H,. L. Silver .. pevensoe 
Cane and whip, combination, M, A. Allen 
Car brake, ( B. Fairehild 
Car, convertible railway, J. A trill, 
606, 408, 

Car door, grain, Downs & Draper 
Car, motor, J. G. Matthews oles 
Car motors and brakes, means for auto 

matically controlling, J. H. Robertson 


Carbureter, Lane & Davenport... 

Carbureting device for explosive 
McCormick & Miller 

Carding machine, Hincheliffe & Hath. :: 

Cards, machine for copying patterns for jac 
quard, J Bolton 





rniines, 





‘aster, warehouse truck, T. E. J. Schatbly. 
‘atamenial bandage, H. Bauer 

‘hair attachment, A. H. Hunting 

‘heck hook farrison & Platte 





and ventilator, W 
Hartness 
O'Brien 
Jobnson 
and price 


Davis 
hock, J 
huck, punch, H 
‘hute, V Bh 
igar molstener 
8. Strauss 


n 
‘ 
( 
‘ 
Chimney 
‘ 
( 
( 
‘ 


and brand ticket, 








Cigar packing machine, J, G. Gabel... noe 

Clamp for washbowls, ete., BE. 8. Duffy 

Clamping wrench, R. A Breul.. ease 

Cock adjuster for alr brakes, angle, w. 
De Camp 

Cock, spring compression, & G. Hedges 

Cottin protector, Black & Bunker 

Coin freed apparatus for sale of stamps, 
tickets, ete., K. Uchermann 

Collapsible box, TH. B. Kinaey 


Combined or Jobn 
son 


ommutator, 


laminated material, J. T 


Priest ‘& Schermerborn 





Commautator trimming apparatus, J. Phil 
lips eeses 

‘omposing machines, differential ‘letter 
space register for, G. A. Goodson, 

Concentrator, Vv. H. Sullivan nebeawde re 

Conduit for underground conductors, F 
Jones eo” . bead 

Conduit outlet box, interior, W. F. Bos 
fer ‘ . e+ eeeeee 

Conduit outlet boxes, making, W. F. Bos 

onnecting device, J. R. Carter 

‘onveyor, pneumatic, J. M. Akers 


Baumgarten 
Menahan 
wall telescoping wicket, R 


‘orset, P. J 
‘ounter guard 
B. Browne 


{ 
{ 
Cork extractor, A 
‘ 
{ 


Culm drier and separator, J. W. Perry 
Cultivator, J. T. Bender 

Curbstone, J. EB. Bedell 

Curtain fixture, W. H. Bongart 
Curtain pole, J. Assel 

Cutter head, N. Bly 


Dental articulator, Titin & Bentley . 
Dental crown slitting teol, G. W. Teufel 
Dental engine wall bracket, A. W. Browne 
Dental lathe, J. J. Brown 

Dental obtunder, A Merriman, dr 


Designs, apparatas for 
Mackintosh ° 
Detachable cou ing, i. M 
Dish washer, Ervin . 
Disintegrating machine, A. A 
Dividing apparatus, J 
Door check, liquid, H. G 
Dough, ete., machine 

ing MO ves 
Draft ‘sqnctinee, J. D 
Draftman's 
Dredging, 


producing repeat, TH. 


Sturgis 


Dickson 
Guilmartin 
Voight 
for mixing and ‘knead- 
Ingram , p 
instrument, EB. C. Loetacher 
self-loading bucket for, J d 


Mumford ae 
Dreas shield holder, J. F. Murphy ees 
Dye and making sam blue aulfur, C. Ris 
device, BE. Murray 





Educational 
Kees, preserving, J. A 
trie clreulita, 
I ‘ Newell 


Ry lander ces 
automatie regulator for, 





Klectric indicating instrament, R ‘Fleming 

Blectrh lighting and apparatus § therefor, 
ayetem of, DP. Lapertot et al 

Klectrical instruments, shunt for, M. CO 


Ry pinskl 
Blectrical awitch . G 
Flevator, C. W paidvin 


Kastenhubes 


(Continued on paye 264) 


606,584 
696, 406 
606,600 


y 606,416 


696,481 
606, 007 


696,453 


606,04 
606, 452 
606,574 


406, 838 
O06, SUG 


11,079 
606, 548 
606,477 
406, 600 
606,478 


006,651 


dee, 44i 
6, 743 


606, 482 
606, 863 


606, 660 





006, 48 


06, 650 
046,021 
686,421 
606,840 
606, 687 
606, 002 
06,571 
606,815 


606,54 


606,524 
G08, 589 
696, 87€ 
696,487 
006,542 
606,798 
606,470 
606,761 
006,725 


6u6,444 
G06, 450 


06 GON 


606, 000 
608,420 
006, 008 


006, 403 
od), G00 
696,705 
006,001 


196, 400 
604,861 
06,741 


696,752 
606,457 


696,009 
06, 497 


606, 708 


“ud, 400 
106,538 


696, 205 


; 696,808 


006, 454 
606,707 


606,611 
06, 451 


696,567 
606,488 


696,479 


696,752 
696,018 


606,737 
£96,710 


06, 4 
He 
$0483) 
ee, 
66, 405 











606,546 
606,841 
66, 623 
606, 702 
Ms, dod 





006, 00% 
624," 
606,770 


OO6,575 
696,081 
606, 528 


606,581 
696, 68D 
G4, 7TH1 
406, 490 
696, 408 


496,473 
006, 427 





608,700 





enevrem rene 


AE A I 





ant 2am 


2 eR mene 
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Scientific American 
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Elevator for cinder pits, ete., W. Robert 933333333 322332333333933333233323333> 
— or METAL (= con “res 
Elevator safety attachment, G. Donnelly . 
Kmbroidery seam, ( k bentley 606,540, ” 
Wor ers Bnd gate fF manure spreader or similar mn 
Witho = . beds, ( L, Kinney 606,645 
ee Gane Sere eee Bnd gate rod fastener, W. A. Day 606,809 | @ 
Mwchinery. Send for Catalogues Kngine See Beating engine — ——s Would you possess that strange mysterious power which charms and fascinates men and f 
Engine, t Hi. Slee per 606,766 to 606,768 
A—Wood working Machinery, Engine or motor, W. H. Barker sos. aes | 4 women, influences their thoughts, controls their desires and makes you supreme master of every y 
B Lathes. etc Engine speed regulator gas, H. H. Hen 4 situation? Life is full of alluring possibilities for those who master the secrets of hypnotic wv 
SENECA FALLS MPO. CO negin 4 06,4 \@® influence; for those who develop their magnetic powers, You can learn at home, win the friend n 
695 Water St., Seneca Pulls, N.Y. Envelop, Hammond & Kable eines |@ ship of others, increase your income, gratify your ambitions, drive worry and trouble from your ¢ 
: Exhaust apparatus, automatic variable, H |@ mind, improve your memory, overcome domestic difficulties, give the most thrilling entertain. @ 
4 CINE H. Huff / ment ever witnessed and develop a wonderfully magnetic will power that will enable you to @ 
J HE’ AL. Exhaust head, H. Sims |@ ovércome all obstacles to your success. . ‘ 
oT TOOLS * AN SUPPLIES. Fabrics, making repaired, D. Margolius 4 ou can bypactize people instantaneously — quick asa flash-- put yourself or anyone else tosleep @ 
HEs. »E BAS TIAN LATHE 3 4 es Fan, C. 8. Fitzhugh | at any hour of the day or night. Our free book tells you the secrets of this wonderful science. I: Ww 
Fatty compound * — and sulfur and want ) explains exactly how you can use this power to better your condition in life, It is enthusiastically 
and Tarret Lathes, Pian- Oesene Same, — oe MEL - »* @ endorsed by mn rs of the erage’ lawyers, doctors, business men and society women. It bene- @ 
Foot and Power ers, Shaper FR, and Drill Presses. | *8uce _ a “es faa connection, 606,731 | 4 fits everybody. sts nothing. rive it away to advertise our college. Write for it to-ds o 
SHEPARD LATHE CO., 183 W. 24 &t., Cincinnati, 0. vee ’ yy = S a gy SE eres 6,79) | & AMBRICAN COLL EGE OP Se1ENC 2S, Dept. SH15, 420 Walnut Street, Philadelphia, cond 
M. R. Ruble *e miei a POT ee eee eee - — 
Walworth’s Che Feed bag, D. Schuurman CEEEEEEEEEEEEEEEEEEEEEEEECEEE EEE EE EEE EEE EE EEE cce ce 
Fence post, R. T. Van — _ 







Solid 
Die Plate 


ae” Price List on 
Watworth Manuractunine Co., 
128 To 196 FEDERAL STREET, BOSTON, MASS. 


Witte Gas and Gasoline Engines 


are without equal. The 
construction is practi- 
cal, the improvements 
modern, the operation 
perfect. Cat. “©.” 
WITTE IRON WORKS CO. 
519 W. Fifth 8t., 
Kansas City, Mo. 


FRICTION DISK DRILL 3 


FOR LIGHT WORK. 
Has These Great Advantages: 


Standard 


application to 











The «peed can be instant hang to 1600 without 
stooping shif Vower apy i can be graduated 
te d with the = + lorcet drills 
witht te range « wonderf " tle Treat 
saving im drill breakage €# Send tor catalogue 

WwW. F. & JNO 


BARNES ©9@., 
Le 


1eve Ruby nets . . Rockford, TL. 


TRUSCOTT MARINE 
MOTORS. 


The simplest, 
most perce ul, and 








st 
ad unsoi} e engines 
eir class upon 
the market. 
Made single, double, and triple 
eylinder, both two and four 
oycle, ranging from 1 to #0 H. P. 


Valkenburg 
Hi Iton 





Fertilizer distributer, ( 





Fibers, retting vegetable, B Summers 
Fire door holding and releasing device, P 
| Olsen 








| Fire engine fire kindler, H. W. Hines 
| Fire eacape, W. Stewart 
Fire escape, T. J. Briner 606,711 
Fire escape, W. R. & N Cain 696,855 
| Fire extinguisher, M. EB er PRICE 
Fire extinguisher, au “ Katy 
Fire resisting staircase, Neefels | ALSO 
Fish bait, J. Heddon 
Flash light machine, photographic, L. G Portable 
| Bigelow 
| Ph add pressure, apparetus for applying, W Electric 
| Jobnaot 606,905 





Folding box B B 
Fork making die, 8. D 


McFadden 696. 
Robison 606,753 





Foundry sand, apparatus for feeding and 
tempering, A Acklin 606, 787 

Fuel regulator, automatic, H. A. House, Jr 

Furnace, W Wakely 06,701 

Fuse box, H. R. Sargent i 7 



























Catalog for the aaning. 


Troscott Boat Mig. Co., | 


ST. JOSEPH, MICH. 


if You Want the Best Lathe and Drill | 


GHUGKS 


Great 
eat (Capacity 
and Durabil- 
ify, Cheap and Accurate. 
Westcott Cluck Co., Oneida, 
Ask for catalogue in Fmalish, French, 

Finest Pures 








| 

N. Yo. U. & A. | 

Spanish or German, 

AT COLUMBIAN EXPOSITION, 18% | 


“* WOLVERINE” 
Gas and Gasoline Engines 


STATIONARY and MARINE } 






The “Wolverine” is the only reversible 
MarineGas Engine on the market 
it is the lightest engine for its 
power Requires no licensed en 
aineer iheolulely safe Mfd. by 


WOLVERINE MOTOR WORKS, 
12 Huren Street, 


(irand Rapids, Mich. 


ingine 


Gas 
IGNITER 


$12.00. 
est Thing on the market 
Latest and most improved model. 


te Send for Circular 


( ey oe with spark oni! 
The 








Carlisie & Finch Co., 233 E. Clifton Av., Cincinnati, 0. 


GAS OR GASOLINE ENGINES 


The “PERKLESS" and TANDEM" 


Works, 4) Atwater Stre 


BOGART GAS 


* orthe 2 t natn © ~ 


ENGINES|' 





i 


Double Cylinder, 0 h. p, 
and upward 
PARRAR & TREPTS, 
Steam Engine & | 
Boiler Works... 
4 to Perry Street 
BUFFALO, N. ¥ 


- 





Catalogue on application 


$000000000000000000008 009000 
. PLUMB. @ 


SSS 
° LEVEL. 6 
° An ustable incline Level, a fixed Level, o 
@anda Plumb Shows incline by sls, or less, to 2 © 


@in to the foot A longitudinal groove in seat of 
$ frame adapta it to rest on pipe or shaft. Price 1b 
in.. with plain glace, 5 OO: wit a ground giger, 06.08. : 
ne Tools free THE “3 s 
: wha ne AH GO,, Box ti, Athol, Mass, U. 8. A 
oes socoosesooesooeeseseneee 








The Frankiin Gas Engine | 


Naif Horse Power 
worth om complete. We sell all neces- | 
wary castings, materials and detail) draw 
ings for $14, For real work—not a toy 
i pevorations per minute. Upright or, 
horizontal form. Finish d parte sold | 
separately. Kune by gas or casolene. | 
For boys and men with a mechanical 
turn, Write for circular 
PARSELL & WEED, 
129-181 West Sist St, New 









Model Shop 








York. 








Torch and 
| Candle 


ELECTRIC 


ie LIGHT & GLOGK 














$4.50 - 


“tm | Rlb6 , 
PRICE a vt Lenginecin. 


¥Y @”9d Diagonally 
AND 


DISCOUNT 
TO THE 
TRADE 


_—N 


American Yacht and Motor 
| Company, 


‘Builders froma Row Boat to a Yacht 











53 Maiden Lane, 























































Game, : B. Singer CONTRACT CO. New York 
( ne, Ernat 
( ” apparatus, W. ¢ Heimbuecher — Cherokee and DeKalb Streets, 
Game apparatus, L. ¢ Heidinger 88 
aed Cees. teks u USE GRINDSTONES ? ST. LOUIS, MO 
Garment supporter, G. H. Phelps if so we can suppry you. Ali sizes 
Gas fixture globe holder attachment mounted and u nied, always 

Kirby, Jr 606,644 kept in stock. fF emake a 
Gas for use in explosion engines, device for speciait yor selecting stones for all spe- 

generating, J. 8. Killian 606,569 cial purposes. 5@” Ask for catalogue 
Gas generating apparatus, acetylene, | The CLEVELAND STONE CO, 

Dickerson . j 
Gas generator scetylene, fF Simonson 696,765 2d Floor. Wilshire, Cleveland, 0. 
Gas generator, acetylene J). B. Clopton 606,850 | 
Gas lines, automatic shut off for, Leezer & ACETYLENE GAS 

McPherson 606,827 
Gas or oll engine I Thomson 606,518 LIGHTING 
Gas producers, mechanical stirrer or poker Reduced to the Meat Efficient, 

for, J. W. Dougherty 606, 420 Safest, Simple and ronomical Ut «e. 
Gate, BE. Graham We guarantee our machines perfectly 
Gate, T A. Hill automatic in action, to extract all the 
Gear, driving, ( t Allen gas from the carbide, and absolutely no 
Gear, driving, J. ¢ Woody et al overproduction or loss of gas. Ap- 
Gearing, reversing and variable speed, H proves by che various Boards of Fire 

a Vindetrerendl 696.849 Underwriters. Standard sizes 10 to 150 | = 
Glass polishing machine, W. Labodny 606,458 | SS omathin nents. Gorvedonsd tel =] Electric Table Lamp (as shown in illus- 
Glass refining and delivering apparatus, Ni Falls A Niag 4 tration) with Battery complete... ~- $3.00 

Ww D. Keyes 696,738 iagara Falls Acetylene tagara “ 4 Battery Hanging Lamp.... o 10,00 
Glassware, apparatus for fire finishing, H Gas Machine Co., Falls, N.Y. & Can E4 Telephone, with Battery complete...... 5.95 

Schaub . | Fa Electric Door Bells, all connections... 4 

Glass working machine I R. MeBerty —_ . , a) ’ . 4 Electric Carriage Lamp .. a 
Gold dredge, T. B. Lee > FEDERATION OF WOMEN’S CLUBS, fF] Fan Motor, with Battery 5.95 
Golf ball, BE. Kempshall, 606,887, 606,880 to 606,805 April 19 to 27. the NICKEL PLATE ROAD will sell Electric Hand Lanterns... 2.00 
Golf balls, making, E. Kempshal\ 606,888 | special round trip tickets to Los Angeles, Cal, at rate | Ea $4.00 Electric Medical Batteries 3.95 
Golf balls, manufacture of, E. Kempshall.. 696,886 | of $42.00 from Buffalo, N. Y., giving choice of route, with 4 $12.00 Belt, with Suspensory 2.50 
Governor, automatic pressure, J. W. Neil 606,471 | reverse routes going and returning, stop-over privileges, 4 Telegraph Outfits, comple . 2.25 
Grab hook, D. H. Langan ” and final return limit June 2%. bor ~~ information E4 Rattery Motors from ceveeeens$l.00 to 12.00 
Grain crusher, H. & G. Rowe inquire of A. W. Ecclestone, D. P. 385 Broadway, 4 $6.00 Bicycle Electric Lights 2.75 
Grain scourer, W. Lee New York City = Electric Railway 3. 5) 
Grain separater, F. Witte = ae ” Pocket Flash Lights. 1.60 
Guide yoke bracke J. Pleyer e 


Gun, semi-automatic, L. V. Benet 
Gua, spring air, W. 1 Markham i, 
Hair drying device, W. W. Cowley 606,412 





Hammock sling, J. B. Dalrymple 
Hanger See Picture hanger 
Harrow jack, N. W. Thompson 


| Harvester 
| Harvester, 


attachment, M. Hopfner 
bean, C. ¢ Fast 








Hay derrick, H. O. Sparks 
Heat regulating or governing apparatus, T 
Clarkson 
Heater, Thomas & Van Stoyoc 
wnaiee for liquids, flooding regenerative, 
E Ahlborn 696, 882 
Heaters, automatic regulating device for 
steam, Allen & Salmon 
Heating apparatus, H. M. Sturgis 
Heating furnace, Suppes & Crooker 606, 607 
Heating furnace, L. 8. Baker 606,791 
Hides or skins, machine for treating, F. J 
Perkins ‘ 
Hinge, furniture i A. Gay 
Holdback, BR. W. Walker 
Horseshoe, W. L. King 





Horseshoe G A Luck 


Horseshoe H. ( Porter occegoesece 
Horseshoe, metal and rubber, A. Riehl 
Hose pa Roy electric, G. G. Weitz 
Hose supporter, G. H. Phelps 

Hose supporter, C. J. Ross 

Hydraulic motor, J. ¢ Gelly 
Ilydrocarbon burner, C. W. Poole 

lee bex, folding, D. 1 Rogers 


lee cream sandwiches, machine for making, 


L. Weglein, Jr 


gnition system, F. L. Gregory 

Insulator wire W ( Benbow 
Internal combustion engine, P Burt 
Ironing table Churchman 

Jar closure O' Brier 

Jewel setting machine Ww Rundquist 
Journal bearing J. Stickel 


Kitchen 
La 


table, ¢ L, Markstrom 
I oO Holland 
( A 





Truitt 








lL amp, alcohol, Sternau & Strassburger 
Lamp, electric arc, R. Froment 
Lamp, ga \ eI Humphrey 
I ampitghte r and match extinguisher, Cain | 
Kane 306,854 
aie aelf-extinguishing non-explosive, | 
Freeman & Henderson 606 
Lasting machine J. Cavanagh, Jr ue 
Lasting machine s. W Ladd aoe 
Latch and belt, combined, H, Chesher 006,411 
Latch, self-locking, J Hi K ruse 06. 084 
Lawn seat, M Part 6065, 425 
Leather stretching device J Caldwell 606,716 
Leg quart ; Shibe (i), 704 
Lever reverse J Player 6, 482 
Life raft, D. G. Martens 








This little booklet tells how to 


secure bodily 


free from colds—-tells of an under- 


wear that is 


comfortable, and 


nS 


than a 


Deimel 


which 





Deimel ga 
bear this 
trade-mark 

irritating wool, 


clammy cotton 


Free for the asking 


comfort 


more 


thousands 
how they were ever sat- 
isfied with the prickly, 
or the 


Necktie Lights..75c.to 3.00 



















Describes and iliustrates many 
electric devices, at wonderfull 
The lowest price int 
Agents cag make 
Write for 


Send fe re x 
of the most usefu 
emall pri All practical 
world or verything electrical 
handsome commissions and many sales. 
Com plete information. 

OHIO ELECTRIC WORKS, Cleveland, Obie. 


The “Best” Light 


isa portable aerate power light, cost- 
ing only 2 cts. per week. Makesand burns 
its own gas. Brighter than electricity or 
. and cheaper than kerosene. Ne 
No Grease. No Oder. Over 100 styles. 
Lighted instantly with a match. Every 
lamp warranted. Agents Wanted Everywhere, 


THE “BEST” LIGHT CO. 
87 E. Sth Street, CANTON, OHIO. 


WE [ DRILLING 

















how to be 





Machines 
Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. With engines or norse powers 
Strong, simple and durable. Any mechanic can 
Operate them easily. Send for catalog. 
WILLIAMS BROS. | Ithaca, N.Y. 


MACHINE WORK WANTED 


lave your {edge of Engines, etc., made, and small 

done ina yughly equipped ma- 
y t+ cheerfully given. 

i. BAKTOL BRAZIER, 

cold . C t 1 Machinist Manufacturer of ne Vehicles, 

: and uit. 18. 15 Fitawater Street, Philadelphia, Pa. 

Write for a copy. 4 

12-inch Pipe cut 

Threaded with ca 


cleanly, more 
healthful 
-the Dr. 
Underwear — 


more 
ny other- 
is now worn by 


who wonder 
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The Deimel Linen-Mesh Co. 


191 Broadwa 


WASHINGTON, 
SAN FRANCISCO, H 
MONTREAL, > St 
Lonpon, E. C 





Fifteenth St 


Eng., 10-12 
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ls PATENT DIE STOCK 


THE CURTIS & CURTIS C¢ 


Bridgeport 


man 


y. New York, 
N.W 
ayward Building 
Catherine st 
Bread St 


irden St 








Lifting and track alining jack, combined, 

» ¢ M Waslyng 606,13 
Lifting jack, I rR Goodwin 606,558 
Lime pulverizing and separating machine, 

© M Avery 606,306 
Linotype machine Pr. T. Dodge 806,806 
Linotype machine, tool for cutting cast type 

lines in, ¢ Albrecht 606,532 
Linotype mold block, automatically cored | 

Cc Holliwell 606, 637 
Liquid for brewers’ grain, et« machine for 

extracting, I Atwood GG SSS 











Lister, sulky, G Engelmann 

ock case, D. Hoyt 

ock hub, W H Taylor 

Lock storm hood attachment, T. H. Young 
Locomotive ash pan "layer 606,485, 606.480 
Locomotive brake i A. Wahlert 606, 525 
Locomotive cylinder I, Player G06, 184 

oom shuttle guard J. P. Lange HOG, S26 
loom weft replenishing mechaniam, J. M 

Shay 

| | Laub leating can, J Schmidt 

Mail bex. J. W. Currier | 
Malling tube, T. Wheatley j 





Mantle support, J I Robin 606, 402 
Mattress, adjustable invalid, M. Dambrun 
Measuring cabinet, computing, fF Hornaday 
Metal binding strips, machine for making, 

F. W. R. Yager . seeeee 606,784 


05) 


(Continued on page 2 








the carriages. It 
on harness, 
America to select 


P. 0. Bex 54 





FACTORY 
PRICES 


etc. It gives full particulars of our system 





robes, 


goes with each purchase 
THE COLUMBUS CARRIAGE & HARNESS CO., 
ST. LOUIS, MO. 


Our prices on all kinds of carriages and harness 
are actual factory prices. The dealers and job- 
bers have been eliminated in our system of sell- 
ing direct from factory to customer. We are 
Saving money for thousands of carriage buyers 
all over the country—we can save money for you. 
Write for our 
catalogue, de 
scriptive o 





buggies, phe 

tons, surreys, 

ind shows 

also gives wonderfully low prices 
etc The largest assortment in 
from—and the broadest guarantee 


Catalogue Free. 





No. 4020. Price @54.20 
‘ Write to Shipment from Columbus 
i nearest office. 








COLUMBUS, 0 
. ©. Box TT 
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Aprit. 12, 1902. Scientific American 265 











Metallic tle and rail fastener, B. B. Myers 606,582 
R. & 















































eevewueve Metallic tie and rail fastener, B. 
wunusnnwe 9 ee ee =O in ca cd duadatsd .. 696,720 
Meters, means for preventing ¢ reeping of 
Be De TARR cw dedadedsddgaccaseset ovss 696,459 
Milk modifying gage, J. A. Mitchell. . 606,834 
Molding apparatus, ©. R. Davis..... .. 606,551 
Mop holder, P. Sehmidt...........csseees 606,759 
Motion converting mechanism, G. W. Zellff 606,786 
Motor, J. ©. Walker..... oven : . 606,612 
Mounting ¢ apomenes al specimens, device 
for, ©. B. Riker...... cosee sndeng Gee 


Mowing machine attachunent, T. B. Pagan 





11,978 


(reissue) eecsocesses 
The Locke Adder Mustea! inotenme oat, automatically operated, esc 




























, > Mutoscope, H. P. Gillette.. ; 696,869 
Outs, Goonies Ten ae tote tor Re Te io Nail coating, Brauch & Hemann.. seeececees 696,796 
the modern office appliance that Nail holding implement, F. Boelk.......... 696, 852 
Nailing machine, H. W. Morgan.......... 606,466 
Necktie fastener, G SF 606,810 
QUICKLY PAYS FOR ITSELF Bixee cee taste dine i Watterwr: ;) e910 A CAR OF ORE RUNS 
Needed in every business to lessen the detail. | Nozzle for fluid holding tanks, filling, F. | 7 
o other calculat device so simple, durable, | W. Howard......scess. ceneees 696,736 
sonedy and oouvenions, Th wit nartaras al om Nut and pipe wrench, adjustable, M. 8. 16.31 per cent. Copper per ton from BLACK HILLS COPPER 60. 
putations that any higher priced machine will do. | wat ee ov. bees seeeeee wee 
ity 990,909. u cracker, . ey.. dese dhbbe i “ . . 
Abts all cbhanees shnalsamecanty. Oil saver, ,o F. Rigby ie eeeecceeee OOO TEE The Greatest Copper Mine in the World, the Calumet and Hecla of 
. Optical objective, C. C en. wee ’ . . . . 
ath letter Shona a met Ore classifier, J.’ Kleir "* 696,739 Michigan, runs 3.05 per cent. copper, with profits paid, 350,000. 
I have rece the Lockrk Apper and nediate P tit See pre id or, ‘ il Stebbins . 696, 604 to 696,606 8% 3 »S pe PPpe . I P $77 35 
nto practical use; and am very pleased to Infor that it Ores, treating, BR. McKnight... . 696,469 Prof. Lawson, in his report after examining our property, says: ‘‘ The 
SE ae en a ee Packing, F. | Brown.. ere - 696,544 WE haat ee ¢ of this hate al id ieee tee cabal Reodlias 
Watertown, Mass with Howard Ice Co, Packing, stulfing box, J c A Piet. ..... 600, 590 average percent. o is y of ore is above the principal producing cop- 
—- "addle whee or propelling ships, hor : ? 
PRICE $5.00 prepaid. zontal, V. Berg .. 696,606 per mines of the World.’’ (See page 13 of our prospectus.) 
Descriptive Booklet FREE Write to-day. Pail, dinner, H. C. Atkinson.. boess 696,790 - :. . : : o ‘op 
presenter: --cene Paper hanging machine, J. M- Glickman. 006 ora Vork is going forward on this property night and day. To install 
Paper making machine, J. H teynolds.. 606,54 - . . 
Cc. E. LOCKE MFG. CO., Pencil, ©. | Vi) Cudlipp. ---.--...2------.+ 006,801 more machinery and rapidly open up the immense ore reserves, we offer for 
P . " *hotogra phic abric and preparing same, - : 
58 Wetnas Sie Meusett, Towa. §| PC. M. Grenier... cesses 096,682 a short time, shares at 25 cents each, par value one dollar, full paid, and 
| Photographic negatives, etc., <> ee J for 
judging the color’ and density of, J widil forever non-assessable. 
V Dawson . 696, ea aD ‘ ° 
Ba 2 oot ARIEL Ae Photographs. automatic and instantaneous This is not a speculation, but a legitimate investment in an enter- 
Eye by sending three 2c. stamps i apparatus for producing, fF D. Ro —— . = _ : Ss A : on 
Ideal Hand-book * 2% pages mani Jinas panies «dk ba vias ecu prise officered by conservative business men. Remember, copper mines are 
REE, The latest Encyclopedia of | Physician’s examining chair and table, R 


Arms, Powders, Shot and Bullets. Men-| | P. Curts “y : 696,722 the safest investments, and largest dividend earners. $15, $25, $100 or 


tion SCIENTIFIC AMERICAN. Addres Piano vib » sO te to ttachment, H. H 
IDEAL MFG. CO., NEW HAVEN, CONN.. ULSAL | Northrop men 696,474 $500 invested now promises an income for life. 
- Picture frame R. Seebach.. 696,502 P a P 
on aout . anr . amy | Pletare haneer, C. 1. Seil.. : - 696,510 Aside from our Copper property (510 acres) we are also working a pro- 
ELECTRIC AUTOMOBILE. — DIREC- Pictur, banger, ¢. 1 ee 


ducing Gold mine. Last 100 tons milled averaged more per ton than the 
great Homestake. 


tions, with many illustrations, for making a complete Pipe coupling clamping ring, F. N Smith 
machine from two bic yeles are given in SUPPLEMENT Pistol, magazine TT. J Bennett 
No. 1195. Tbe motor and battery are also treated of Plane. G. P. Davidson 








pn eb a 0 cents. For sale by Munn & Co. and Planter and cultivator, J. R. Jones dee 696, 823 
- Planter, corn, W. L. Bogle : -.. 696,543 ed pec ee 
Plaster of paris, indurating, A. Broodsky. 696,410 Handsome Illustrat Pros tus Fr . 

| pega Stencil ten eta bli Playing ball | Hi Richards. . - 696,879 


Plow, electrically operated, M. T. A. Kut 
The MEDART WanGlky cacocecetes leslevse evs Qenene 
SYSTEM Plow motor, R. J. Gatling 696, 808 
f suppls font ‘ 


pl: thle woth, Eee os Be BE ACK HILLS COPPER COMPANY, 














g Boat Building Ma Plow, shale rock, H. ¢ Butler 696,898 
andy with tools, to build beats @| Pneumatic despatch terminal, B.C. | Phil Rey 
Statins Trane 4 a 006,843 115 Territorial Street, BENTON HARBOR, MICH, 
; itinetas  -.  Gliem cla ne tau enue, 3 REFERENCES : 
ib St., St. Louis. Greenwood . 696,430 MERCHANTS BANK, Benton Harbor. 
FRED MEDART, 3545 DeKalb St., St. Louis, Mo. eile aiiees:” cilamene on ideaind FARMERS AND ’ 
Ppa diene tigre pert pe Sn tenaeates ie “aaa BENTON HARBOR STATE BANK, Benton Harbor. 





Printing, invisible impression, E. W. Hall 696.6 
J A Ambler 696 


CORK WALLS AND FLOORS. frist ois sine Howe a 











power, 
as well as Cork Ceilings, are now in vogue among up-to- Pulley attachment, split, A. W. Hight ene 6 
date architects and builders on account of theirdurabili- Pulley, lubricating, W. Reid........ 696,04 
ty, artistic beauty and economy. Pump balance attachment, centrifugal, F 

Ray 696, 6 


NONPAREIL CORK 


Pump, diaphragm, W. F. Runnells.. 696, 6 
> ‘ ca ew te > an : aa 
erm-proof; a non-conduc'or of Pump, eccentric chain lift, W. C. Buek 696 


|| Leese 
* | 
“ old: noiseles: da 4 ‘ Pump rod guide, oil well, C. F. Rigby.... 606,74 | 
oo ee a [ 4 CE OK F) Pumping apparatus, well, B. Winkleman 606 i] } j 
rative ceilings and walls and * — Rail joint, A. Elsenrath . +++ GOOTS | 5 NOCHE A IAMETER 
for the floors of houses, churches, schools, etc., and | Railway, marine, ¢ M. Davis . 696, / . ; 
the decks of yachts, etc. Railway rail, BE. EB. Myers.......... ee 696, 5S! } ) {WALL ANDO SMALLER 
7 Railway rail joint, A. A. Strom -»» 696,658 | | - 
THE NONPAREIL CORK M’F’G ©0.; Bridgeport, Conn. Railway signaling and communicating ap | ly RD W ini NG NO p A 
- on : A if ELD » CLEVELAND Imo 


paratus, H. Gulliver . 696,811 | 


is water-proof, sound-proof and 

























THE B. F. BARNES Railway track special, T. J MeTighe. 696,837 
—————EE Raisin cleaning and assorting machine, EB on 2 opened Wakes Se yiinfero, Engine ‘ 
essle 396,870 | . y . 
WATER _ EMERY Re the Pe ow a receptacle and boutonniere, J —— |||) It is made of pure vaseline and Dixon's No. 635 
TOOL GRINDER Goets esr —se 600.621 ||| Graphite. It is equally useful for general use. bail. 
» he " bees Re alte rator, A. B. Kokernot 696,646 | 
is the best on the market—bar | Rogrrigerator attachment, A. B. Kokernot.. 606,645 | Small Sample Free. on in U c, toy PROVAL 
float No ‘pump to out out. no Rein holder and storm apron supporter . on jig.’ $9 to 
oat to rust out, no adjust e omer am - ew oad - 
ments required. It 19 all that a combined, W. H. Wooldridge 618 JOSEPH DIXON CRUCIBLE CO. Liat Mod is, $9 315 
T d 


( W. Stanley 
d 


| Grinder should be, and the | Rendering appars =, 
price is right. Details on re squest | Retort furnace, I 


B. F. BARNES COMPANY, Rockford, Ill. aie oni | Hlerden 2: & Dearholt 
THE EUREKA CLIP - 


Rope clamp, C. F. Rigby 
The most useful article ever invented { 





Jersey City, N. J. 





Vee we ma! 
all makes a ne -pand, 


betsy Factory € ‘Ciearing i'sale at 














Rotary engine, I. V. Ketcham 
Rotary engine, M. J. Hewlett ° 
Rubber, devulcanizing india, 0. F. J ‘Duwe ” 


HOMES IN THE WEST. 
Now until April 30th, tickets can be purchased via 











vers, Buttars, Students’ Danbes * Law- | Rubber tired wheel, R. Mulholland..... 696, 688 | Nickel Plate Road. at extremely low rates, tur the bene 
ance Companies and wh “y a — Rubbish storing and removing "apparatus, 3. fit of those desiring new homes in the West, including oa our 
erally. Book marker and Y a > ei - Maschke we - +++.» 606,882 | the Pacitic Coast States, Montana, Idaho, Minnesota, Write at one for lowest net to 
Does not mutilate ‘the. on” = ip. Rule, W. and 0. G. Meyer _ 696, 687 North and South Dakota, the Canadian Northwest, Colo tsand our ‘er. 
used repeatedly. Ir boxes 6f 100 for Bie Sand dischargers, comers ssed air control rado, Arizona. ete, Get full information trom A. W. MEAD OVOLE LE je Gitano, te 
To be had of all booksellers, stationers ling device fo J. Farley . 696, | Ecclestone, 385 Broadway, New York ( Cit Ay. cinniatad 
and notion dealers, or by mail on receipt Sand drier,. J. A "Muinford. . o+++ 696 a ee oe | ey 9 , 
of price Somrte cas ard, by mail, free. Man- Sesh lock, D Hoyt ig? Bsissessceeetie’ - oe GAS ENGINE 1 DETAILS.— -A VALUA- 
efactured by idated Safety Sash lock, automatic, George.....-....++ 606, bie and fully illustrated article on this subject is con- 
Pin Co., Box 121. Bloomfic ld, N. J. Sash, revotving window, C. D. Tabor.... 696,! tained in 8U ‘PPLEMENT No 1292. Price iO cents. For 
rs rew clamp, ness r, I ts H . =. sceew = sale by Munn & Co. and all newsdealers. 
by ine pursing machine, MATITZ. «+ wh, - 
IR EA D I H ] Ss Separating and bolting machine, D. W. Mar There is Risk of Personal 
Sewer basi ri Go RO Ne! opacate Injury in Working FORGINGS 
~ , Sewer basin an rap, F e . 6,475 
a qiaagheysting end Sewing machine, W. H. Beck 696,400 Around Machinery for Automobile Running Gear— 
Perhaps you are using oil | Sew —e, fe pes Bony hemming attach 696,682 Accidents eovally meat loss of Owners of Design Patents aflording 


protection to users, Fuli line of each 


lamps or gas. Both are a nuis- | giving machine hemming and cording at income. You secure for your- nt very vant tn sone 


ance and expense Use our tachment, A. H. De Voe 696,417 self (a weekly income while dis- 





dynamos and motors. Write for | Sewing machine, lock = stitch Marx & 
Circular 61. Guerra 696,578 An Accident Policy 
THE : B. G. BERNARI . v.N ‘ Sew ing. F na hine take up mechanism, J. L . tn Thé Travelers Insurance Com 
7 &. U. =| ARD CO., TROY, N. Y., U. S.A. Niefer 606,87 
Sewing machine tension mechanism, J. L pany of Hartford, the oldest Ac- 


Good, Strong, Simple— 
for Automobiles, Yac nts, Lagat 
Traction Purpuses, tc 


7 
FP 


606,872 


Gash Buyers for Farms | sive rity: bracket 2 ieaioe oo an 


or other real estate may be found Shee polish r, J. F . B Tirgueher 696 





cident Comeany in Amasten. .— 
the largest in the world. hese 
policies guarantee large Mu. 
or loss oF legs, arms, hands, feet 
or eyes. f death ensues. a stat 





ye ey no matter where located Sign, changeable Ile Ine ene 606, sum is i 2 Ls 
Send description and price and learn my successf Sign, electric light, Tripp & ephensor.. 696, ~~ JOHN R. KEIM, Buffalo, N.Y.,U.S.A 
DE Signaling apparatus, electrical "Son G. G The Life Pclicies 





me *thod for finding buyers. w. mM, OSTRA 
_N rth American Building, Philadel, ula, Pa Pa Weitz 606 
Skirt lifter, dreas, J. & K. M. Hammer 606. 
Skirt supporter, J. Mathison 





pany appeal particviarly to bust 


of The Travelers Inc urance Com 4 vend gv Automatic Machines 


ness and professional men because 


Soldering iron, Gelsenhoner & Van Aller 606,42 they furnish straight life insur J 
wA Chemical Discovery... Siicring machigeeur'tox © dln." So Seer Goer cer eels oat cy? FORMING WIRE 
Sparking plug, H. C. Folger et al 696.670 Travelers policies are issued on 09 oe on 





from coll into shapes similar 








Spike drawing tool, J. K. Reid 696,844 the stock plan and the net cost is . 

Prof. Emil Droescher, the eminent Chicago chemist, | Spoke fastener and tire tightener, combined, known in advance. The difference to cuts, We can furnish ma- 
has accidently disc »vered that the scales of fish dissolv KB. Is “ a as 696 = "2 or goods, as desired. 
ed by certain acids produce a solution which bas a won- | Squeeze ro », Denegre G06, 416 b C” Send for Catalogue. 

atic ROG. Hh! tual and dividend. pay D ag 

derful effect on tine tempered stee!. ‘This giutinous | Stacker, pneumatic, D. Dow 696,553 in the mu 
Solution, when applied to grain leather, makes astrop | Stacker, straw, A Hagemeister 696,812 ing See a eke = ouxe & JOHNSON, 
which is said to act like magic on arazor. It puts new | Station indicator, J. A. Mead 696,464 pock Pm 0. Box 7, WATERBURY, CONN. 


life into a razor and keeps it in condition without the | Steam and internal combustion motor, com 


use of a hone or any other sharpening device. It is in bined, F. D. Clark 6968, RIG Agents in every town; or write 
ne Way injurious to the steel as it contains nothing of @/ Steam boiler, A. Spencer 696,770 Sor interesting Uterature T HE OBER LA T HES 
@ritty nature but is cleaginous in character Steam botler, vertical tube, Burger & Will KF 
| iar 696,714 ‘or Turning Axe, Adze, Pick, 
On Trial One Dollar Steam ‘in cylinders, means for reducing con The Travelers Sledge, Hatchet, Hammer, Auger, 
- densation of, G. R. Harvey 696, 635 File, Knife and Chisel Hand 
Steam separator, W. L. J smeson 696,446 Insurance Company Whitietrees. ole Spokes eg 
Sent to Any Address. Steam trap, W. H. & R. Thompson oon Hartford, Conn, Spindles, Stair Balusters Table 


o tyerso 196, 
eget ig dene a? Well one ( Founded 1863) and Chair Legs and other irregular 




















Bend one dollar to the American Razor Strop (o., 4556 K. Reckwith 696 664 work.” 
Ottage Grove Avenue, ‘hicago, and one of these re- ; 4 ' " 5 
. : for the ventilation of rooms, et« G2” Send for Circular A 
ms stro e s ve rT » ye , “ P 
-_ eee, trope will | t be e nt : mu fe J trial C~ a a Turk 696,610 The Ober Mfg. Co.,10 Bell St., Chagrin Falls, 0., U.S.A 
der i ; my Cee BS SeneEe 89 7 ” St gas burner, H. J. Henry 606,815 ie Ober 9. V0., 0 Be t., agrin rails, 0., U.9.A, 
pane after trying the strop . : 57 — ice! 
Stove or range, cooking, E. Clarke 606, 857 ———$ 
Stove shelf, BE. W. Anthony 06 gO} 








BICYC LE WORLDS RECO Stud, 7 es R. Redman . 006, ‘593 
TRIC a. 


Stumps, destroying tree, . d e Me 
Lelland . 696, 836 
00 Sugar, converting cellulose into, A. Classen 696,800 
Sugar mold, maple, J. M. Lyons 696, 686 
UP Supporting or connec ting means, D. H. War 
tr | ner : ose : . 696,53 
| Of 5 


Supporting tool, = “ Dadle y 


INQU EST E LARGEST AME RICA MAN It “ | t FRS —_ y ing _nattament late ral adjuster, Cc one.ent 
£ PTHOMAS Morar C0. oobrosonar bureao ah A 

















Steam & Sail Yachts, Row Boats, Canoes 
Our Catalog gives the trath in detail 
about the best boats built. 


Write for it to-day. 
RACINE BOAT MFG. CO. 
Bex 85. Racine, Wis. 











Sweeper, rotary, J. J. Hoppes . 606,443 
(Continued on page 26¢ 
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Sweet 
Tire, vet 
Tire, we 























Ostrande 
Tillmany 
A. Pettie 





eorpbined, 


hulling 
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Switch and plug t ptacl I 
J Ku i 
t. ot. Maid 
joint, B. Tyd 
‘ i 
( Boole 
ip, L. A. Sherman 
Wireless J urry 
Temper ‘ f beated substances. 
” P Mors 
Temperatures substances 
ing, BK. FE Mors 
Tenoning machine J A Barnes 
Theater, miniature A. L. MeCormick 
Thill coupling, A. Paul 
Thill oupling $ op & Tolin 
rm abers ad separators clover 
ittachment for grain, ¢ Say lor 
Threshing machine grain, W Malone 
Ticks pin Kubns 
Tilting chair, J Bilenbecker 
Time recorder, ¢ ne 
i Time reeorder and signal, watchman’'s 
B Yeakk 
Tire, bieyele, R Lewis 
| Tire for vehick wheels rubbe J 


A. Krumm 6, O72 
t M 
696,771 
v 606, 585 
i 


OF EVERY DESCRIPTION AND FOR ALL USES. 
‘HARRINGTON & KING PERFORATING Co. 


225 N. UNION ST. CHICAGO./LL. USA. 


A.W. FABER 


Manufactory Established 1761. 
LEAD PENCILS, COLORED PENCILS, SLATE 


PENCILS, WRITING SLATES, INKS, STATIONERS’ 


RUBBER GOODS, RULERS, ARTISTS’ COLORS, 
| 78 Reade Street, New York, N. Y. 
GRAND PRIZE, en Award, PARIS, 1900. 
WE MAKE A SPECIALTY OF oe 
GREY (RON CASTINGS 





GG, FON 
i, 40 


STRENGTH 
BEAUTY 
DURABILITY 













































































coger: atus, G. I Hillman 
compound, C. Sandles OR AUTOMOBILE WORK 
k holder, C stint 
ee A AN gee a ee ee Tubular Wheel Co. UTICA STEAM ENGINE AND BOILER WORKS 
,000 New Words Jack, Pryk & Johnna UTICA, N. ¥. 
Edited by W. T. HARRIS. Ph.D., LL.D., ope Wappen es en | 5917 Penn Ave., Pittsburg, Pa. ans : 
U mmissioner of Education. | ‘Trolley ¢ ai wey retriever, c. F. Wile Write for our New CATALOGUE.,... 
will readily settle questions about words, Truck, adjustabl f. KE. Bailey 
men, places, scientific subjects, etc. It has 2364 Truck bolster, railway ear, O. M. Stimaot : . _ yy 
quarto pages with © illustration Truck, cnt 8. Woods TRAVEL IN COMFORT and SAVE MONEY. 
LET US SEND YOU FREE Bees sere % A. Ouro. The NICKEL PLATE ROAD is selling tickets to 
an ’ . pointe a rough the west at greatiy reduced rates 
with the child yx Senge oe Se vne study a unk J it, ‘ Lave rood 1d trip homeseekers’ tickets for the benefit of those 
uth the chiidren, also e ] ronuncia- Tr mk, " ward endeavoring to locate a new home in the West; one way 
tion " which affords a pleasant and instructive Tube covering «i I H. Friel Colonists’ tickets for those who have decided to locate 
evening's entertainment Turbine, axial flow, Bok & Robsal West. Through tourists car placed on W. 8. R. R. train 
Illustrated pamphlet also free Turbine, compound steam, H. F. Fullaga No. 1, every Monday and qv oenantey evening, due 
“ Turning device, G i Hiker Chicago following evening, where excellent connections 
G. & C. MERRIAM CO., Publishers, Turning machine, wood, V I , are made with principal through tourist cars tor all 
8 Main 8t., Springfield, Mass. Type, font of, G. A. Goodson western points Write, phone, or call on A. W. Eccle- 
Type f unding matrix, G. A. Goods stone, LD. P. A.. 38 Broadway New York City 
Typewriter | Maxwell de 
lore r enki t “ Horrocks 
F siten 2 Battery Call 
For SPINAL 2": menry Ce 
Garland 
Oo ines egutvotes bss toapibssions,'soseuss tad Telephones for , | 
p wile A. Spence 28-inch wheel, any h 
Valve, balanced slide, F. ¢ Charles Ss + 50 including bigh grade 
\ git J ‘ Met aK hi le 
Valv plist W. Heston G 600 t bearing pedals, nickel t 
Se latest and best invention is | , apo r generato Castelnau & Thialor M are “2 Cin it | A 7 goler ename . stron nat Gu 
Vet le brake Ww ; Price 6 m ® or the ebratec vO en 
; - +? = : om . a eta lic ircul PRE OF tor thouighentorede tal toanel 
Scientific Appliance. | Vici: fms, “sie pmmina, XA! a 2 Generator Call veh 
It te light but very strong in its 696,597 rator a 7 50 * 
sustaining capacity Intended | Ve nic le ¢ d wheels, me iniam f t s Telephones for ° 
for men, women and children mitting power from, ¢ I V h , 
Better than plaster or leather) Vehick t Ww Rob . Good for 3 miles single Iron Wire “ 
jackets, comfortable to wear, |) Vohick noter, | 2 Ratteries include Sent C. O. D. iif $1.00 sent with order offer ever beard of , write for our fi ele Catalogue 
easity adjusted. Best thing OD | Yoniclo seat lock. ( HH. Lat . i sent r l = 
To ah ’ ‘ o elect ec : . * . : wees, 
Sa ee eee oF eemeatte | Vehicle tor rvst True FARR & FARR, 119 W. Jackson Boulevard, CHICAGO. | mw» SEARS, ROEBUCK & C co, Chicago, 
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MUNN g Co.361 Broadway, NAW York | chs of a bar one square centimeter in cross WM. G. WILLARD, Dept. 14, 619 N. 4th St., St. Louis, Mo. 
Branch Office, 62% F St. Washington, D. C. section. AGENTS WANTED TO SELL FOR CASH OR ON CREDIT. 





SF OER NS Pe Dee er 


are mr 


MAT AO NGS LN SSE ee 


268 


Scientific 


American APRIL 12, 1902, 








free upon request. 





Waltham Watches. 


“It is good to be sure.” 


“* The Perfected American Watch,”” an illustrated book 
of interesting information about watches, will be sent 


American Waltham Watch Company, 
Waltham, Mass. 























EXCLUSIVE EXCELLENCE. 


The 1% Winton product is the finest creation upon 
the automobile market. A combination of all struc 
tural advantages. Thoroughly reliable under all con- 


ditions of service 





" euring Car with Tenneau Detached, 
(ner Catalog may help some 
THE VINTON MOTOR © ARRIAG E cOoO., 
4 Belden Street. Cleveland, Obi A 
Branches in New York, Chicago, Host. , bP ihliede iphia. 


the *Govert Motorette” 


A powerfal, light and simple Auto- 

mobile at a muder- 
mee price Fully 
guaranteed in every | 
respect 


Price 8600 


B. V. Covert & Co., 
Lockport, WN. Y. 


CRUDE. ASBESTOS 


ASBESTOS FIBR 


"MINES and works, | R, H, MARTIN, 


THETFORD, P. Q. | OFFICE, ST.PAUL BUILDING 
CANADA. 220 B’ way, New York. 


ESS Pp" EEL SY” 
JE ili Bae » SAWS ETC 


ST. NEW YORK 















WE HELP Inventors. 


THE 
















ST ASSISTANCE Factory 
Electrical, OF A Equipped 
Mechani- Mf COMPETENT ENGINEERING I “''" he 
cai and DEPARTMENT Latest 
Scientific GIVEN TO Tools and 
po ener sed INVENTORS Machinery 
PREDERICK PEARCE, 


216 William St... New York 


| 


' 


riosiatecion “Columbian Spirit. 


A Chemically Pure Methy! Alcohol Price in bbis. 
and 44 bois.. $150 per gallon. Columbian Spirit cannot 
be taken internally, but for manufacturing purposes is 


the equal of alcobol. {it is a water white spirit testing 


@ per cent. of pleasant odor and free from impurities. 


MANHATTAN at?! co. 
Sole Manutacturers, UFFALO, N.Y. 


‘Asbesto- Metallic Packings 


a, = GAPEETS, 


Piston PACKINGS. 
1) stand the highest 






st 
aw Wem for ans 


CW. TRAINER WF.00, 


S58 Pearl St., 
Boston, U. &. A, 








Supreme tn Their 
Respective Fields! 





~ 
. 


64e HARTFORD “i" 


FOR BICYCLES, AUTOMOBILES. 
AND OTHER VEHICLES 


These are the only 
tools you will need, 


and DUNLOP ——» Tires 


They were the Original Pneumatic Tires of their respective types. To-day they still have a world- 
wide fame for their excellence of design and construction. This would never have been gained had not 
each pair been made as if our very reputation depended upon their quality. Let us advise you 


regarding the proper size and weight of tire best adapted to your needs Our Branch Houses 
located in principal cities re 


She HARTFORD RUBBER WORKS COMPANY 


HARTFORD. CONN 








(Qur proposition to users of SOLID RUBBER TIRES is an interesting one. 
Let us submit it to you 














=—GASNOBILE= 


STANHOPE, SPECIAL, SURREY and TONNEAU BODIES. 
9, 12 and 26 H. P. SPEEDS, 25, 30 and 40 MILES. 
HIGHEST FINISH. BEST WORKMANSHIP. 
IMMEDIATE DELIVERIES=— 
AUTOMOBILE COMPANY OF AMERICA 
Marion, Jersey City, New Jersey 




















marks a mighty stride in the art of picture 
Learn more about it at the deal- 
ers, or write for FREE 


making. 


ROCHESTER OPTICAL AND CAMERA CO. 
127 South Street, Rochester, 
New York. 





THE MOST MODERN AUTO 
ELMORE AUTOMOBILES. 


Practical, Durable 
Efficient, Easy to 





control at ar 
speed. Doublecy 
inder motor, 
smooth gliding mo 
tion. 2 models, $800. 


$16). Get further 
information free. 


ELMORE MANUFACTURING. CO., Clyde, 0., U.S. A. 














One Man Equals Five 


when it comes to annlyinge paint. shingle stain or white 


wash, if the one man works with 


ATTON'S AEREO- 


PAINTER. It pays for itself right away if used for interior 
whitewashing of factories and exterior painting of large 
Warehouses and outbuildings. Requires no more paint 
than hand painting. Does good work. Use the 


Aereo-Painter 


for applying TOR-ON shingle stain and you have a com- 
bination of efficiency and economy that cannot be beaten. 
Cireular on application. 


PITTSBURGH PLATE GLASS CO., General Distributers. 


PATTON PAINT CO., 227 Lake St., Milwaukee, Wis. 








Aly vartetaes at lowes: prices. Hest Ratlroad | 
and Wagon or Stock Scales made. 
Aloe “1000 aseful articies, inctuding Safes, 


Sewing Machines, Bicycies, Toots. ete Save 
Money. Lists Free. CHicaco scale Co., Chicago, UL 


et. RIVETT LATHE 


From $100 to $1700 Each, 


ae GOLD MEDAL 
AT THE PAN-AMERICAN EXPOSITION, 
GF" Send for new Catalog.2g 
Faneuil Watch Tool Company, 
BRIGHTON, BOSTON, MASS. 





NEW ENGLAND WATCHES 


have a world-wide reputation 

* end are made to suit all sorts 
and conditions of people. 
Booklets and Catalogues sent 
on application 


THE NEW ENCLAND WATCH CO. 


37 Maiden Lane, 137 Wabash Ave., 
New York Chicago. 
Spreckels Building, San Francisco. 




















| ** The Motor Cycle that made Milwaukee famous.” 
| 


| WRITE FOR CATALOG, 








THE MERKEL MFG. CO., Dept. A, Milwaukee, Wis. 
MAaPPa Cracks in Floors 







Grippin’ sW ood, Cc rack and Cc revice 
Filler is the only perfect and permanent 
remedy, and is conceded to fil) a universal 
want. A clean paste, easily and quickly 
applied. Adapted to all kinds and condi- 
tions of wood. Average cost about 
$1.00 per room of 2 square feet. 
Write to-day for our booklet and 
testimonials. Enclose stamp. 


GRIPPIN MFG. CO., 
Dept. C., 
Newark * New York. 


booklet. 





{ rt Li 
Filling Cracks with our 
Patent Applier. 








TYPEWRITERS 
Absolutely New MANHATTAN at much less than 
| for Ontalowwe. prices. Second-hand, all makes. Send CHARTER ENGI NE 


| FS. WEBSTER ¢ co. 333 Congress St., Boston, Maso Any Pace 
oc aR py Any One 


| USED = FoR Any Purpose 
STEWARD’ S WONDER | Stationaries. Portables, Sawing Outfits, 
oisters. Engines and Pumps. Ny 
The Exponent of Highest Art in we #1 —Gasoli Gas, Distillate. 
ACETYLENE B N RS Sample 25c.instamps Send for Illustrated Catalogue and_Testi« 
UR E Ask for catalogue C. monials, and State Your Power Needs. 
ATE Oe .8. A. 

Meee eee aettanodes. Tenn. US. A- | CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 




















AN answer to every movement made by 
the body is found in the action of President 
ae ey All strain is ng iple —- 
suspender built on the same princi 


PRESIDENT 
SUSPENDER 


is guaranteed. Look for “ President” 
a wm rachion. fn Trimmings cannot rust. New model now 
for men of heavy work; also small size for 
-— A The price is Soe. If the nearest dealer can’t 
supply you, send the price direct to us and receive @ 
pair of new design by mail postpaid, 


¢. A. EDGARTON MFG. 00., Box 222, Shirley, Mass. 


NEW SIMPLEX TYPEWRITERS 


. 8, Latest vung, with Automat AW Key, $10.00. 
; Other » $1.00, $1.50, $3.50, $5.00 
an? teed that will write good 
om Wiens quickly, and machines so sim- 
6? at a child learning its first letters will 
“ helped. 











Send fer Circulars. 
Agents Wanted to make a Specialty of these Typewriters. 
Write to us; or for $20.00 we will send one each of above 
machines all charges paid to agents’ nearest express office. 
SIMPLEX TYPEWRITER CO., 
642 First Avenue, New York, U. 8. As 
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